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A 
A-23187 
and endothelium-dependent relaxation 
of pulmonary arteries, 2013 
Abdomen 
pressure within, transmission of, 1111 
Accelerometry 
for daily physical activity assessment, 
1019 
Acetylcholine 
and endothelium-dependent relaxation 
of pulmonary arteries, 2013 
Acidosis 
local intestinal! ischemic anaerobic 
metabolic, detection, by Pc0e, 1834 
Actin 
in cardiomyocytes, and head-down tilt, 
fractal analysis of, 1522 
Action potentials 
skeletal muscle, and ionic gradients in 
muscle fatigue, in frog, 679 
Activity 
see also Exercise; Exercise training 
circadian rhythm of, in spaceflown pri- 
mate, 188 
daily physical, assessment techniques, 
comparison of movement registra- 
tion and doubly labeled water, 1019 
effect on estimates of oxygen consump- 
tion and carbon dioxide production 
rates, 1754 
Actomyosin ATPase 
in mouse EDL muscle injured by eccen- 
tric contraction, 2555 
Acute respiratory distress syndrome 
alveolar fluid transport and, 830 
nitric oxide and, 2456 
Adenosine 
exogenous, and fetal/neonatal oxygen 
consumption, 541 
and ovine fetal nonshivering thermo- 
genesis, 2393 
Adenosine receptors 
Aj, antagonism, effects on ovine fetal 
nonshivering thermogenesis, 2393 
Adenosine 5'-triphosphate 
epithelial permeabilization by, and so- 
dium-binding benzofuran isoph- 
thalate loading, 509 
metabolism, in recovery from hepatic 
ischemia, in rats, in vivo, 1395 
Adenylate cyclase 
activation, effects on arterioles in ham- 
ster cheek pouch, 1996 
and pulmonary vascular response to 
prostaglandins, in newborn lambs, 
2534 
Adenyly] cyclase 
activity, in hypomagnesemia, 335 
Adhesion molecules 
expression on circulating neutrophils, 
during hyperdynamic endotoxemia, 
341 
Adipose tissue 
brown, quiescence, in fetus, 2393 
effects of diet and exercise on, in men, 
2445 
subcutaneous, effects of diet and exer- 
cise on, in men, 2445 


visceral, effects of diet and exercise on, 
in men, 2445 
Adiposity 
see also Obesity 
with training, reduced training, and 
training cessation, 1162 
Adrenal glands 
aldosteronogenesis, in rats, hypoxia 
and, 604 
and contraction-evoked depressor re- 
sponse in skeletal muscle, 578 
f-Adrenergic receptors 
Be-, agonist, effects on single muscle fi- 
bers, 1610 
agonists 
cardiovascular response to, in deep 
hypothermia, 573 
and contractile properties of respira- 
tory muscle, 1103 
and contraction-evoked depressor re- 
sponse in skeletal muscle, 578 
in plantaris muscle of spaceflown rats, 
152 
regulation, in animal native to high alti- 
tude, 2229 
stimulation, cardiac responsiveness to, 
in aging rats, 1488 
Aerobic capacity 
and age-associated decline in heart rate 
variability, 743 
and exercise-induced low-frequency dia- 
phragm fatigue, 2156 
Aerosols 
hygroscopic, inhaled, lung deposition of, 
375 
inhaled, regional deposition of, in hu- 
man lung, 2203 
sulfate, growth and neutralization in 
human airways, 480 
Aging 
and adaptation to exercise training, 
1162 
cardiac iusitropy by isoproterenol in, 
effects of exercise training on, in 
rats, 1488 
and cardiorespiratory kinetics during 
exercise, 1379 
glucose tolerance and insulin sensitivity 
in, effects of weight loss and exer- 
cise training on, 318 
heart rate variability and, 743 
and respiratory muscle phenotype, in 
Zucker rat, 1347 
and ventilatory control, in genetically 
obese (ob/ob) mice, 716 
Airflow 
airway vascular engorgement and, 293 
expiratory braking, 1598 
nasal, maximal inspiratory, study 
in humans, 627 
in obstructive sleep apnea, electrical 
stimulation of lingual muscles and, 
643 
oronasal partitioning in dogs, control of, 


Air hunger 
adaptation to elevated Pcoe, 949 
Airway 
blood flow, and particle clearance from 
lung, 1878 


conductance 
determination, 1007 
specific, determination, 1007 
conducting, and ozone exposure re- 
sponse, 1651 
contraction, cholinergic nerve-medi- 
ated, antagonism by sensory nerve 
inhibitory system, 260 
defense mechanisms, organophosphate 
toxicity and, 2604 
dilation, evoked from parabrachial re- 
gion, blockade of, 400 
epithelium, transient permeabilization 
by mucosal water, 491 
function, and oxidant injury in humans, 
794 
human, growth and neutralization of 
sulfate aerosols in, 480 
hyperresponsiveness 
in asthma, 548 
in children exposed to environmental 
tobacco smoke, 1715 
after cigarette smoke-induced neuro- 
genic inflammation, thromboxane 
and, 2358 
eosinophilia-induced, 1279 
morphometry, in rabbits, 2637 
muscles, MRI of, T2 relaxation time, 
1339 
narrowing 
during methacholine challenge, in 
immature versus mature rabbits, 
2637 
in rabbit, 1578 
obstruction 
hyperpnea-induced, eicosanoids and, 
1255 
hyperpnea-induced, furosemide ef- 
fects on, 2461 
three-dimensional reconstruction of 
pulmonary septa in, 2468 
vascular engorgement and, 293 
rapidly reacting receptors, effects of or- 
ganophosphates on, 2604 
reactivity, during methacholine chal- 
lenge, in immature versus mature 
rabbits, 2637 
remodeling, eosinophilia-induced, 1279 
resistance, 2703 
changes induced by nasal inhalation 
of cold dry, dry, or moist air, 1739 
determination, 1007 
eosinophilia and, 1279 
histamine and, 1785 
after induced constriction, 2373 
during sleep, 282 
and sleep-related carbon dioxide re- 
tention, in humans, 274 
specific, determination, 1007 
vascular engorgement and, 293 
sensory nerve inhibitory system in, 260 
small, epithelial permeability in, 1143 
upper 
anesthesia, 470 
collapsibility, study in humans, 627 
control, hypoglossal motoneurons 
and, 1039 
critical transmural pressure, and air- 
flow limitation, in humans, 627 
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Airway (continued ) 
dilator muscle activity, positive air- 
way pressure and, 470 
inspiratory airflow, study in humans, 
627 
muscles, in animal model of obstruc- 
tive sleep apnea, 1339 
pressure-flow relationships during 
oronasal airflow partitioning 
in dogs, 1958 
pressure oscillations, and soft palate 
muscle EMG activity, 1190 
during pulmonary edema, 1598 
resistance, during sleep, 274, 282 
topical anesthesia, effect on apnea 
duration in obstructive sleep apnea, 
2618 
vascular engorgement, and airflow, 293 
wall dimensions, during induced bron- 
choconstriction, 1578 
wall elasticity, 2399 
Alanine aminotransferase 
serum, with myonecrosis, in rats, 876 
Aldosterone 
response to exercise, effects of plasma 
volume and osmolality on, 2386 
synthesis, hypoxia and, in rats, in vivo, 
604 
Aldosterone synthase 
mRNA, hypoxia and, in rats, in vivo, 
604 
Altitude 
acclimatization, 1035 (Letter) 
blood volume and, 636 
effects on fat utilization, 1762 
hematologic factors in, 1306 
move to sea level after, and PcO2 and 
Poe, 1605 
effects on muscle ultrastructure and 
biochemistry, 419 
extreme 
acclimatization to, 1306 
adaptation to, in Sherpas, 1355 
and cerebral oxygen delivery during 
sleep, 611 
energy metabolism at, 1306 
high 
blood doping at, 252 
capillary permeability at, 1917 
and chronic mountain sickness, 611 
illness caused by, see Mountain sick- 
ness 
natives, muscle tissue adaptations to 
training in chronic hypoxia, 1946 
predicticn of barometric pressures at, 
model atmospheres for, 1850 
regulation of cardiac receptors in ani- 
mal native to, 2229 
shift working at, and erythropoietin, 
846 
muscle fatigue at, 1891 
simulated 
and heart rate variability during ex- 
ercise, 1223 
and severity of acute mountain sick- 
ness, 1908 
Alveoli 
oxygenation, hypoxic pulmonary vaso- 
constriction and, 1535 
pulmonary 
fluid transport, 830 
postnatal development, 1469, 1471 
Alveolocapillary permeability 
in smokers, 1071 
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Amino acids 
branched-chain, supplements, for en- 
durance athletes, and performance, 
2644 
excitatory, and exercise pressor reflex, 
in cats, 368 
Ammonia 
plasma, in endurance athletes, 2644 
Amniotic fluid volume 
preservation, with reduced fetal urine 
flow, 2588 
Anemia 
spaceflight-related, 98, 117 
Anesthesia 
recovery from, and body temperature, 
in rats, 2547 
and ventilatory muscle biood flow, 1455 
Angiogenesis 
in endurance exercise-trained rats, 619 
in skeletal muscle 
in response to exercise, 355 
weight training and, 2004 
Angiotensin-converting enzyme 
inhibition, and norepinephrine response 
to exercise, 1138 
Angiotensin II receptors 
AT), blockade, and cardiac hypertrophy, 
816 
prejunctional, and norepinephrine re- 
lease during exercise, 1138 
Annexin, see Lipocortin 
Antioxidants 
and exercise induction of HSP70, 2379 
in ozone toxicity, in rats, 1691 
in skeletal muscle, effects of training on, 
1484 
Apnea 
see also Obstructive sleep apnea 
central and obstructive, in infants and 
children, arousal after, 2651 
duration in obstructive sleep apnea, and 
tonical airway anesthesia, 2618 
with intravenous lactic acid injection, 
2347, 2349 
neural, tracheal responses to CO» dur- 
ing, 1184 
posthyperventilation, 1379 
of prematurity, 1039 
temporal relationships of ventilatory 
failure and diaphragm fatigue with, 
238 
Apoptosis 
in spaceflown rats, 172 
Aprikalim 
effects on arterioles in hamster cheek 
pouch, 1996 
ARDS, see Acute respiratory distress 
syndrome 
Arginine 
infusion during exercise, and pancreatic 
hormone secretion, 2528 
Arousal 
after central and obstructive apnea in 
infants and children, 2651 
in obstructive sleep apnea, 2618 
Arterioles 
bifurcation angle determination, 2105 
cell flow, 2105 
flow distribution in, endothelium and, 
2105 
metabolic dilation, in skeletal muscle, 
349 
in oral mucosa, smokeless tobacco and, 
225 


reactivity, cigarette smoke extract and, 
1996 
wall shear stress diameter, 2105 
Aspartate 
and exercise pressor reflex, in cats, 368 
Aspartate aminotransferase 
serum, with myonecrosis, in rats, 876 
Aspiration 
prevention, 1707 
risk factors for, 1707 
Asthma 
airway hyperresponsiveness in, eosino- 
philia-induced, 1279 
airway obstruction in, 1255, 2703 
bronchoconstriction in 
effects of deep inspiration in, 964 
lung mechanics in, 964 
exercise-induced 
bronchoconstriction in, role of neutral 
endopeptidase in, 673 
canine model, eicosanoid effects on, 
1255 
canine model, furosemide effects on, 
2461 
lung lavage fluid in, eicosanoids and 
lipocortin-1 in, 548 
Atelectasis 
ventilation-perfusion distribution and, 
in anesthetized paralyzed humans, 
1822 
Athletes 
see also Exercise; Exercise training 
endurance 
energy supply, 2644 
fatty acid metabolism in, 1450 (Let- 
ter) 
male, endurance, reproductive function 
in, 2627 
well-trained, see Athletes, endurance 
Atomic absorption spectroscopy 
of intracellular sodium, in hepatic isch- 
emia, in rats, in vivo, 1395 
ATP synthase 
in mouse EDL muscle injured by eccen- 
tric contraction, 2555 
Atrial natriuretic peptide 
modulation of exercise-induced broncho- 
constriction in asthma, 673 
Autonomic nervous system 
cardiac activity, and heart rate variabil- 
ity during exercise, 1223 
control of Andean guinea pig heart, hyp- 
oxia- and normoxia-induced revers- 
ibility of, 2229 
Autoregressive moving average 
for analysis of respiratory variables, 
2274, 2287 
Autoresuscitation 
gasping in, 1865 
phrenic spectral analysis during, 530 
Azidothymidine 
effects on skeletal muscle mitochondrial 
response to stimulation, in rats, 
326 
AZT, see Azidothymidine 


B 


Barometric pressure 
at high altitude, prediction of, 1850 
and severity of acute mountain sick- 
ness, 1908 
Baroreceptors 
cardiopulmonary, and cutaneous active 
vasodilator system, 2192 





carotid, and cutaneous active vasodila- 
tor system, 2192 
control of skin blood flow, 2192 
Baroreflexes 
blunting, after spaceflight, 7 
and sympathetic drive in heart failure, 
1855 
Basal metabolic rate 
equations, predictive value in female 
children and adolescents, 2407 
estimation, ethnicity and, 2407 
Beclomethasone 
inhaled, effects on eicosanoids and lipo- 
cortin-1 in BAL fluid in asthma, 
548 
Bioelectrical impedance analysis 
of segmental body composition, 2580 
Bion spaceflights 
results from, 3 
Blood 
oxygen transport by stabilized bubbles 
in, 500 
Blood doping 
at high altitude, 252 
Blood flow 
airway, and particle clearance from 
lung, 1878 
bronchial, with progressive tension 
pneumothorax, 1664 
carotid, during exercise, transcranial 
Doppler ultrasound of, 413 
cerebral, see Cerebral blood flow 
collateral, see Collateral blood flow 
cutaneous, baroreceptor control of, 2192 
diaphragmatic, regulation, 1455 
lower extremity, estimates, Whitney 
versus Dohn plethysmography for, 
1418 
middle cerebral artery, during exercise, 
transcranial Doppler ultrasound of, 
413 
muscular, response to exercise, in 
healthy subjects and patients with 
heart failure, 2571 
pulmonary 
distribution, in isolated canine lung, 
2039 
distribution in exercising and resting 
horses, 1049, 1051, 1062 
heterogeneity, in isolated canine lung, 


during IL-2 therapy, 1730 
regional, measurement, with micro- 
spheres, 695 
pulmonary arterial, with progressive 
tension pneumothorax, 1664 
regional 
effects of CPAP on, in hyperdynamic 
sepsis, 976 
in goat muscle, before and after 
chronic stimulation, 2365 
respiratory muscle, regulation, 1455 
velocity, Doppler ultrasound measure- 
ment, in skeletal muscle of cats, 
1207 
Blood pressure 
see also Hypertension; Hypotension; 
Orthostatic hypotension 
central venous 
high-altitude shift working and, 846 
during microgravity, in humans, 408 
during spaceflight, 19 
effect of episodic hypoxia on, in hyper- 
tension-prone rats, 2088 
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long-term measurement of, telemetry 
system for, validation of, 1012 
mean arterial, in altitude acclimatiza- 
tion, 636 
pulmonary arterial 
response to exercise, in subjects with 
prior high-altitude pulmonary 
edema, 911 
in response to exertion, in horses, 312 
telemetry monitoring of, in rats, 1027 
in response to exercise, in microgravity, 
26 
response to hypercapnia, menstrual 
cycle and, 2142 
right atrial, in response to exertion, 
in horses, 312 
Blood substitutes 
stabilized bubbles for oxygen transport 
and, 500 
Blood volume 
and altitude acclimatization, 636 
expansion, with exogenous erythro- 
cytes, and altitude acclimatization, 
636 
Body composition 
estimation, by bioelectrical impedance 
analysis and DEXA, in humans, 
2580 
with training, reduced training, and 
training cessation, 1162 
Body fluid 
redistribution, with upright standing, 
459 
regulation, in spaceflight, 105 
Body mass index 
and age-associated decline in heart rate 
variability, 743 
Body segments 
composition, evaluation by bioelectrical 
impedance analysis and DEXA, in 
humans, 2580 
Body weight 
see also Adiposity; Obesity 
loss 
effects on lean and adipose tissue 
in men, 2445 
plus exercise training, effects on glu- 
cose metabolism, in obese seden- 
tary men, 318 
Bone 
cellular activities, in spaceflown rats, 
164 
cortical primary, in spaceflown rats, 156 
histomorphometry, in spaceflown pri- 
mates, 194 
mineralization 
absorptiometry, in spaceflown pri- 
mates, 194 
backscattered imaging, in spaceflown 
primates, 194 
in spaceflown primates, 194 
morphology, in spacefiown rats, 164 
remodeling, in spaceflown rats, 156 
in spaceflown rats, histology and cell 
culture studies, 164 
turnover, in spaceflown rats, 164 
Bone marrow 
in spaceflown rats, 172, 178 
Bosentan 
effects on pulmonary arterial pressure, 
telemetry monitoring of, in rats, 
1027 
and hypoxic pulmonary vasoconstric- 
tion, in isolated rat lung, 1316 
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BQ-123 
effects on fetal pulmonary circulation, 
2481 
effects on pulmonary clearance of ET-1, 
in dogs in vivo, 1510 
BQ-788 
effects on pulmonary clearance of ET-1, 
in dogs in vivo, 1510 
Bradycardia 
with intravenous lactic acid injection, 
2347, 2349 
Bradykinin 
and endothelium-dependent relaxation 
of pulmonary arteries, 2013 
in spinal cord, and exercise pressor re- 
flex, 1288 
Bradykinin receptors 
Bo, antagonist, effects on exercise pres- 
sor reflex, in cats, 1288 
Brain 
caudal ventrolateral medulla, in airway 
dilation evoked from parabrachial 
region, 400 
energy metabolism, during hypoxia- 
induced respiratory depression, 
1772 
glucose metabolism, in Sherpas, 1355 
hypoxia 
phrenic spectral analysis during, 530 
respiratory patterns with, in cat, 530 
intracerebroventricular administration 
of PGE; in, febrile response to, in 
pregnant rats, 1312 
medullary regions for neurogenesis of 
gasping, 1865 
oxygenation, changes in response to mo- 
tor stimulation, monitored by near- 
infrared spectroscopy, 1174 
parabrachial nuclei, stimulation, air- 
way dilation evoked by, 400 
premotor area, activity, inspiratory 
muscle resistive loading and, 1295 
primary motor cortex 
regional cerebral blood flow in, 596 
transcranial magnetic stimulation, 
596 
primary sensorimotor cortex, activity, 
inspiratory muscle resistive loading 
and, 1295 
response to carbon monoxide, nitric ox- 
ide and, 1078 
selective cooling of, in exercising hu- 
mans, 1249 
supplementary motor area, activity, in- 
spiratory muscle resistive loading 
and, 1295 
transcal!osal inhibition, 596 
ventral respiratory group, in rat, cen- 
tral chemoreception in, 1987 
Breathing 
see also Eupnea; Forced expiration; 
Gasping 
control of 
see also Respiratory control 
in genetically obese (ob/ob) mice, 716 
in humans, modeling, 2287 
nitric oxide in, 2068 
in rats, 1987 
during exercise 
diabetic autonomic neuropathy and, 
1978 
in dogs, 586 
nitrous oxide narcosis and, 1562 
fetal, see Fetal breathing 
hyperoxia and, 1683 
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Breathing (continued ) 
intravenous lactic acid injection and, 
2347, 2349 
after laryngectomy, during wakefulness 
and sleep, 274 
patterns, diabetic autonomic neuropa- 
thy and, 1978 
posthyperventilation, inhibitory effect 
of intellectual task on, 1379 
in sleep, in adult cats, 751 
during sleep, in chronic mountain sick- 
ness, 611 
sleep-disordered 
see also Obstructive sleep apnea 
at high altitude, 611 
and swallowing, coordination of, 1707 
Bromide dilution 
corrected bromide space calculation for, 
653 
optimal equilibration time after oral 
administration, 653 
Bronchi 
blood flow 
and mucociliary clearance, 1878 
with progressive tension pneumotho- 
rax, 1664 
contraction, cholinergic nerve-medi- 
ated, antagonism by sensory nerve 
inhibitory system, 260 
vascular engorgement, effects on airway 
dimensions, 293 
vascular permeability, furosemide ef- 
fects on, 2461 
vascular reabsorption of edema liquid, 
in perfused sheep lung, 810 
Bronchoalveolar lavage 
findings in, in ozone toxicity in rats, 
1691 
fluid 
eicosanoids and lipocortin-1 in, in 
asthma, 548 
neutrophils in, with cigarette smoke- 
induced neurogenic inflammation, 
2358 
Bronchoconstriction 
cholinergic nerve-mediated, antagonism 
by sensory nerve inhibitory system, 
260 , 
cigarette smoke-induced, causative 
agents and thromboxane receptors 
in, 2053 
exercise-induced, in asthma, role of neu- 
tral endopeptidase in, 673 
hyperpnea-induced 
eicosanoids and, 1255 
furosemide effects on, 2461 
induced 
airway wall dimensions in, 1578 
lung mechanics during, 964 
Bronchomotor control 
in normal individuals, 1739 
Bronchovascular permeability 
furosemide effects on, 2461 
Bupivacaine 
intramuscular injection, and serum en- 
zyme activities, in rats, 876 


C 


Caffeine 
responses to, during intense exercise, 
1658 
Calcium ionophore 
and endothelium-dependent relaxation 
of pulmonary arteries, 2013 
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Calcium ions 
intracellular, elevation, and iodoac- 
etate-induced muscle contracture, 
1230 
myofibrillar sensitivity to, and iodoac- 
etate-induced muscle contracture, 
1230 
release from sarcoplasmic reticulum, 
hydrogen peroxide and, in rat skel- 
etal muscle, 731 
Calf, see Lower extremity 
Calorimetry 
indirect, in female children and adoles- 
cents, 2407 
respiration, in humans, 1754 
whole body, 2407 
heart rate recording method vali- 
dated by, 1169 
Calyculin A 
and Kc, channel activity in pulmonary 
vascular smooth muscle, 1264 
Capillary perfusion 
and flow distribution in arterioles, 2105 
Capillary permeability 
at high altitude, 1917 
Capillary transit time 
heterogeneity, in gut, and gut oxygen 
extraction in endotoxemic pigs, 885 
Capsaicin 
perineural vagal application, and pul- 
monary chemoreflex response to 
intravenous lactic acid, 2347, 2349 
Carbachol 
induced bronchoconstriction, airway 
wall dimensions in, 1578 
Carbohydrate 
ingestion, and muscle glycogen metabo- 
lism, during endurance exercise, 
801 
intake, effects on exercise performance, 
1952 
metabolism, during exercise, in trained 
state, 362 
preexercise intake, 1115 
Carbon dioxide 
cerebral blood flow response to, 1084 
end-tidal partial pressure of, and 
breath-to-breath variations in ven- 
tilation, 2274, 2287 
expired, !°C/!2C ratio in, exercise inten- 
sity and, 1084 
partial pressure of 
in detection of local intestinal isch- 
emic anaerobic metabolic acidosis, 
1834 
elevated, air hunger adaptation to, 
949 
in high-altitude natives living at sea 
level, 1605 
tracheal response to, during apnea, 
1184 
production rates, estimation, effects of 
heart rate and activity on, 1754 
sensitivity, in rats, 1987 
tracheal responses to, during apnea in 
anesthetized dogs, 1184 
Carbon monoxide 
effects on brain, nitric oxide and, 1078 
transfer factor of lung for, 1071 
uptake, by hemoglobin in pig erythro- 
cytes, as function of Poo, 1544 
Cardiac output 
in exercise 
evaluation in humans, 2674 


in horses, effects of phenylbutazone 
on, 312 
in microgravity, 26 
in hemorrhagic shock, nitric oxide syn- 
thase inhibition and, 707 
in horses 
during exercise, 312, 1062 
during standing, 1051 
Cardiomyocytes 
microtubule structure, and head-down 
tilt, fractal analysis of, 1522 
Cardiomyoplasty 
latissimus dorsi muscle for, 2365 
Cardiopulmonary matching 
in rabbit, 266 
Cardiorespiratory control 
chemoreflex response to intravenous 
lactic acid and, 2347, 2349 
muscular reflex drive in, 2421 
nitric oxide in, 2068 
Cardiorespiratory fitness 
and age-associated decline in heart rate 
variability, 743 
with training, reduced training, and 
training cessation, 1162 
Cardiorespiratory function 
muscle fibers and, in rabbit, 266 
Cardiorespiratory reflexes 
with afferent stimulation of muscle 
nerves, 266 
effects, noxious stimuli and, 2421 
Cardiovascular system 
homeostasis, with upright standing, 459 
response to skeletal muscle contraction, 
mediators of, 578 
response to B-stimulation with iscpro- 
terenol, in deep hypothermia, 573 
Carotid body 
catecholamine secretion, versus nerve 
activity, 657 
glomus celis, catecholamine secretion, 
657 
hypoxic drive, during sustained hyp- 
oxia, 556 
Carotid sinus 
nerve stimulation, phrenic spectral 
analysis during, 530 
Catecholamines 
alveolar fluid transport induced by, in 
hemorrhagic shock, 830 
response to caffeine, during intense ex- 
ercise, 1658 
in response to pacing-induced heart fail- 
ure, in sinoaortic-denervated dogs, 
1855 
secretion, chemoreceptor nerve excita- 
tion and, 657 
Cats 
airway dilation evoked from parabra- 
chial region, blockade, 400 
diaphragmatic activity during REM 
sleep in, 751 
exercise pressor reflex 
endogenous spinal bradykinin and, 1288 
excitatory amino acids and, 368 
skeletal muscle, reactive oxygen species 
production in, during contraction, 
1197, 1207 
Cavia porcellus, see Guinea pigs 
Cell-mediated immunity 
in spacefiown rats, 178 
Central venous pressure 
high-altitude shift working and, 846 
during microgravity, in humans, 408 
during spaceflight, 19 





Cerebral blood flow 
assessment, using transcranial Doppler, 
413, 1084 
during exercise, transcranial Doppler 
ultrasound of, 413 
with increasing inspiratory force, in hu- 
mans, 1295 
regional 
during dynamic handgrip, 1884 
muscle afferent input and, 1884 
in primary motor cortex, 596 
response 
to carbon dioxide, 1084 
to carbon monoxide, 1078 
to oxygen, 1084 
during sleep, in chronic mountain sick- 
ness, 611 
Chemiluminescence 
analyzer, for monitoring inhaled nitric 
oxide and nitrogen dioxide produc- 
tion, 1423 
in circulating neutrophils, after exer- 
cise, 1213 
Chemoreceptors 
central, in rats, 1987 
central inputs to brain stem neurons, 
and extrathoracic airway smooth 
muscle, 1184 
nerve excitation, and catecholamine 
secretion, 657 
peripheral 
in high-altitude natives living at sea 
level, 1605 
in respiratory instability, 2235 
subserving air hunger sensation, adap- 
tation to elevated Pco2, 949 
Chemoreflexes 
pulmonary, response to intravenous lac- 
tic acid, 2347, 2349 
Chest wall 
mechanics, 437 
in dogs, 1929 
and intra-abdominal pressure, 1111 
and tidal volume responses during 
hypercapnia, 1528 
motion 
during hypercapnia, 1528 
measurement of, 2680 
volume, estimation, by optical reflec- 
tance motion analysis, 2680 
Children 
energy expenditure in, measurement of, 
1169 
heart rate recording in, method vali- 
dated by whole body indirect calo- 
rimetry, 1169 
2-Chloropropionate 
effect on lactate uptake by rat skeletal 
muscle sarcolemma! vesicles, 1973 
Circadian rhythms 
in spaceflown primates, 188 
Circularvection 
in space, 44 
Circulation 
see also Blood flow 
bronchial, reabsorption of edema liquid, 
in perfused sheep lung, 810 
pulmonary, in exercising horses, 1589 
Citrate synthase 
activity, during endurance training, in 
hypertrophying skeletal muscle, 
665 
Clenbuterol 
effects on single muscle fibers, 1610 
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Cobalt chloride 
for blockade of neurons in caudal ven- 
trolateral medulla and nucleus of 
solitary tract, 400 
Coca chewing 
and exercise, 1901 
Cold receptors 
in nasal mucosa, and nasopulmonary 
bronchoconstrictor response, 1739 
Cold stress 
induction of suppressor macrophages, 
in mice, 393 
Collateral blood flow 
to latissimus dorsi muscle, after surgi- 
cal dissection, 2365 
Colloid 
uptake, into lymphatics, 2060 
Colon 
pressure within, 1111 
Compliance 
respiratory, with progressive tension 
pneumothorax, 1664 
Computed tomography 
see also Single photon emission com- 
puted tomography 
in estimation of atelectasis, 1822 
Congestive heart failure, see Heart 
failure 
Continuous positive airway pressure 
circulatory effects, in hyperdynamic 
sepsis, 976 
and postnatal lung growth, 1469, 1471 
upper airway and ventilatory responses 
to, 470 
Contractile proteins 
in muscle fibers, weight bearing and, 
2540 
Coordination 
and velocity-specific strength gains, 
2046 
Cortisol 
plasma, and leukocytosis of exercise, 
822 
Cosmos 2044 mission 
physiological research on primates, 186 
circadian rhythm study, 188 
energy expenditure study, 201 
Cosmos 2229 mission 
physiological research on primates, 186 
bone mineralization study, 194 
circadian rhythm study, 188 
energy expenditure study, 201 
C-peptide 
secretion during exercise, 2528 
Creatine, dietary 
supplementation, for muscle creatine 
loading, 232 
Creatine kinase 
serum, with myonecrosis, in rats, 876 
Cromakalim 
effects on arterioles in hamster cheek 
pouch, 1996 
Cycling, see Exercise, endurance 
Cyclooxygenase 
and hypoxic pulmonary vasoconstric- 
tion, in isolated rat lung, 1316 
Cystic fibrosis 
transient permeabilization of airway 
epithelium in, hyposmotic shock 
procedure, 491 
Cytochrome c 
mRNA, in skeletal muscle of immobi- 
lized limbs, 1941 
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Cytochrome P-450 
P-450c114S, activity, hypoxia and, in 
rats, in vivo, 604 
Cytokines 
and inducible nitric oxide synthase gene 
expression in muscle, 2415 
production, in spaceflown rats, 178 
Cytoskeleton 
rearrangement in cardiac muscle dur- 
ing head-down tilt, fractal analysis, 
1522 


D 


DDAVP, see 1-Desamino-8-D-arginine 
vasopressin 
Deferoxamine 
and hydroxy] radical production in con- 
tracting skeletal muscle of cats, 
1197, 1207 
Deflazacort 
in dystrophic mdx mouse muscle, infra- 
red spectroscopy of, 2328 
Deglutition, see Swallowing 
Denervation 
effects on diaphragm structure and 
function, 2165 
1-Desamino-8-D-arginine vasopressin 
intra-amniotic, effects on amniotic fluid 
volume, 2588 
Diabetes mellitus 
autonomic neuropathy in, and ventila- 
tory response to exercise, 1978 
non-insulin-dependent (NIDDM) 
glucose metabolism and exercise tol- 
erance in, 1273 
mild-intensity exercise in, 2027 
rat model, exercise training and glu- 
cose transport in, 1670 
3,4-Diaminopyridine 
effects on diaphragm force and fatigue, 
2214 
Diaphragm 
activity 
during NREM sleep, in adult cat, 751 
during REM sleep, in adult cat, 751 
during wakefulness, in adult cat, 751 
blood flow, regulation, 1455 
canine costal, electromyography, cross 
talk in, 2312 
contractility 
hypothyroidism and, 1965 
interactive effects of denervation and 
malnutrition on, 2165 
contraction 
effects of 3,4-diaminopyridine on, 
2214 
effects on intra-abdominal pressure, 
1111 
development, hypothyroidism and, 1965 
electrically active region, center 
definition of, 1434 
EMG roct mean square values, 1434 
identification by cross-correlation 
analysis, 1434 
electromyography 
effects of isocapnic hypoxia on, 866 
esophageal electrode positioning and, 
1434 
fatigue 
aerobic fitness and, 2156 
central versus peripheral, 238 
effects of 3,4-diaminopyridine on, 
2214 
low-frequency, 2156 
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Diaphragm (continued ) 
phrenic motoneurons and, 2260 
temporal relationships of ventilatory 

failure and pump failure with, 238 

fiber cross-sectional area, interactive 
effects of denervation and mainutri- 
tion on, 2165 

fiber type proportions, interactive ef- 
fects of denervation and malnutri- 
tion on, 2165 

force output, 2156 

glutathione levels, in response to loaded 
breathing, 1362 

inducible nitric oxide synthase gene ex- 
pression in, 2415 

microvascular response to hypoxia, ni- 
tric oxide and, 1633 

neuromuscular junctions, effects of hy- 
pothyroidism on, 1240 

oxidative capacity and MHC isoforms, 
effects of aging and obesity on, in 
Zucker rat, 1347 

passive canine, zone of apposition in, 


rat, contractility, effects of salbutamol 
on, 1103 
sarcomere relaxation, in hamsters, 858 
sonomicrometry of, during exercise, in 
dogs, 586 
structure and function, interactive ef- 
fects of denervation and malnutri- 
tion on, 2165 
vascular anatomy of, 1455 
Diazinon PLUS 
and lung afferent activity, 2604 
Diet 
effects on lean and adipose tissue 
in men, 2445 
during spaceflight, 82 
Diethylenetriaminepentaacetic acid 
regional lung clearance of, 1143 
Dimethylthiourea 
and hydroxy] radical production in con- 
tracting skeletal muscle of cats, 
1197, 1207 
Diving 
inert gas narcosis and, 1562 
DNA 
mitochondrial, replication, inhibition by 
AZT in vivo, 326 
skeletal muscle content, and skeletal 
muscle hypertrophy, 2509 
Dopamine 
carotid body inhibition by, effects on hy- 
poxic depression of ventilation, 556 
Dual-energy X-ray absorptiometry 
(DEXA) 
analysis of segmental body composition 
using, 2580 


E 

Edema 

interstitial, in spaceflown rats, 133 
Eicosanoids 

effects on hyperpnea-induced broncho- 

constriction, 1255 

in lung lavage fluid in asthma, 548 
Elderly, see Aging 
Electroencephalography 

during anesthesia, 2547 
Electrolyte balance 

in exercise, hormonal regulation, effects 


of plasma volume and osmolality 
on, 2386 
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Electromyography 
during anesthesia, 2547 
canine costal ciaphragm, cross talk in, 
2312 
diaphragmatic 
crural, esophageal electrode position- 
ing and, in humans, 1434 
effects of isocapnic hypoxia on, in hu- 
mans, 866 
external oblique muscle 
integrated, 2428 
rate coding and, 2428 
recruitment and, 2428 
genioglossal muscle, effects of isocapnic 
f hypoxia on, 866 
inferior pharyngeal constrictor, during 
pulmonary edema, 1598 
of muscle adaptations to shortening and 
lengthening, 1677 
of muscle fatigue and exhaustion during 
dynamic leg exercise, 1891 
respiratory muscle 
effects of isocapnic hypoxia on, 866 
during exercise, in dogs, 586 
scalene muscle, 2436 
soft palate muscle, upper airway pres- 
sure oscillations and, 1190 
upper airway, 470 
Electrophysiology 
of abdominal motor unit activities in 
cats, 2428 
Emphysema 
centrilobular, three-dimensional recon- 
struction of pulmonary septa in, 
2468 
Endothelial cells 
oxidant-induced permeability in, plate- 
lets and, 1701 
vascular, nitric oxide release from, di- 
rect measurement of, 774 
Endothelin 
ET-1 
airway constriction induced by, lung 
tissue behavior in mouse during, 
2373 
in fetal lung circulation, 2481 
pulmonary clearance of, in dogs 
in vivo, 1510 
and hypoxic pulmonary vasoconstric- 
tion, in isolated rat lung, 1316 
and ventilatory muscle perfusion, 1455 
Endothelin receptors 
ETa, blockade, and fetal pulmonary va- 
sodilation, 2481 
ETs, and pulmonary clearance of ET-1, 
in dogs in vivo, 1510 
Endothelium 
and flow distribution, in arteriolar net- 
work, 2105 
Endothelium-derived relaxing factor 
see also Nitric oxide 
and hypoxic pulmonary vasoconstric- 
tion, in isolated rat lung, 1316 
and pulmonary vasoreactivity, 1264 
Endotoxemia 
hyperdynamic, expression of adhesion 
molecules on circulating PMN dur- 
ing, 341 
lethal, prevention by urethan, in rats, 
2304 
Endotoxin 
effects on striated muscle, 1370 
and gut capiliary transit time, and gut 
oxygen extraction, 885 


and hypoxic pulmonary vasoconstric- 
tion in isolated rat lung, 1316 
and inducible nitric oxide synthase gene 
expression in muscle, 2415 
Energetics 
of exercise, in altitude natives, 2488 
Energy 
expenditure 
assessment, in humans, 1019 
in children, polynomial relationship 
with heart rate, 1169 
estimation, in humans, 1754 
in horses, during exercise, 1550 
measurement, in children, 1169 
in spaceflown primates, 201 
intake, during spaceflight, 82 
metabolism 
in brain stem, during respiratory de- 
pression, 1772 
at extreme altitude, 1306 
in female children and adolescents, 
2407 
myocardial, evaluation of, 2115 
requirement, at extreme altitude, 1366 
supply 
in hepatic ischemia, in rats, in vivo, 
1395 
during prolonged exercise, 2644 
turnover, during repetitive isometric 
exercise, in humans, 1323 
Energy cost, see Energy, turnover 
English bulldog 
as animal model of sleep apnea, 1339 
Eosinophilia 
vascular and airway remodeling and 
hyperresponsiveness in, 1279 
Epinephrine 
response to caffeine, during intense ex- 
ercise, 1658 
response to exercise 
in altitude natives, 2488 
effects of plasma volume and osmolal- 
ity on, 2386 
Epithelial cells 
sodium-binding benzofuran isophthal- 
ate loading into, ATP-induced per- 
meabilization and, 509 
Epithelium 
airway 
and cholinergic contractions of bron- 
chi, 260 
transient permeabilization by muco- 
sal water, 491 
alveolar, fluid transport, in hemorrhagic 
shock, 830 
ATP-induced permeabilization, and so- 
dium-binding benzofuran isoph- 
thalate loading into, 509 
respiratory, regional clearance of selute 
from, 1143 
Epoprostenol, see Prostacyclin 
Ergoreceptors 
in rabbits, 2421 
Erythrocytes 
carbon monoxide uptake by, as function 
of Poo, 1544 
infusion 
effects on altitude acclimatization, 
636 
effects on maximal oxygen uptake at 
high altitude, 252 
mass, in spaceflight, 98 
survival, in spaceflight, 98 
Erythron iron turnover 
in spaceflight, 98 





Erythropoiesis 
in spaceflight 
in humans, 761 
in rats, 117 
Erythropoietin 
and high-altitude shift working, 846 
recombinant human, effects in rats, 
in spaceflight, 98 
responses 
in altitude acclimatization, 636 
under real and simulated micrograv- 
ity, in humans, 761 
serum, in spaceflight, 98 
Sthnicity 
and estimates of basal metabolic rate, 
2407 
wupnea 
see also Breathing 
age and, 1865 
autoregressive spectral analysis of 
phrenic neurogram during, 528, 
530 
differentiation from gasping, 1865 
neurogenesis of, 1865 
Exercise 
see also Athletes 
acute hypervolemia with, fluid and elec- 
trolyte regulatory hormonal re- 
sponses to, 2386 
angiogenic growth factor mRNA re- 
sponses to, in skeletal muscle, 355 
breathing and effort sensation during, 
nitrous oxide narcosis and, 1562 
breathing during, in dogs, 586 
cardiac output in, evaluation in hu- 
mans, 2674 
cardiorespiratory kinetics during, 
muscle mass and, 1379 
cardiovascular response to, in micro- 
gravity, 26, 686 
carotid blood flow during, transcranial 
Doppler ultrasound of, 413 
and !8C/!2C ratio in expired breath CO», 
1084 
coca chewing and, 1901 
compartment-related fast-twitch fiber 
recruitment during, in rat gastroc- 
nemius muscle, 933 
of different muscle groups, cardiorespi- 
ratory kinetics during, 1379 
eccentric contractions in, activation 
strategies by nervous system and, 
2339 
effects 
on chronically non-weight-bearing 
muscle of rats, interaction with 
growth hormone or IGF-I, 302 
on lean and adipose tissue in men, 
2445 
endurance 
adaptations to, in hypertrophying 
skeletal muscle, 665 
capacity, in mice, adjustable swim- 
ming pool for evaluation of, 1843 
carbohydrate ingestion in, 801 
carbohydrate metabolism in, 362 
effects on muscle protein metabolism, 
2034 
effects on regional capillary supply in 
skeletal muscle, in rats, 619 
energy supply during, 2644 
leukocyte responses to, body tempera- 
ture and, 822 
and male fertility, 2627 
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and myosin heavy chain phenotype, 
in regenerating fast-twitch muscle, 
2658 
exhaustive, neutrophil oxidative me- 
tabolism after, 1213 
glucose ingestion before, and glucose 
kinetics during exercise, 853 
glutathione oxidation caused by, in 
chronic obstructive pulmonary dis- 
ease, 2199 
heart rate variability during, at simu- 
lated altitude, 1223 
and hexokinase II gene transcription, in 
rat skeletal muscle, 789 
high-intensity, fatty acid delivery and 
fatty acid oxidation during, 1450 
(Letter) 
hyperemia in, prostaglandins and, in 
human forearm, 1516 
hyperpnea and hyperthermia in, in hu- 
mans, 1249 
hypertrophic adaptation of heart to, 816 
intense 
in hypoxia, effects on oxygen uptake 
and heart rate kinetics, 2500 
responses to caffeine during, 1658 
isometric, and exercise pressor reflex, in 
cats, 368 
lactate and epinephrine during, in alti- 
tude natives, 2488 
lactate paradox in, 2488 
leg lactate release during, inspired oxy- 
gen and, 246 
lipid metabolism and glucose utilization 
during, acclimatization to altitude 
and, 1762 
maximal oxygen uptake in, blood dop- 
ing and, 252 
in microgravity, 26, 686 
middle cerebral artery blood flow dur- 
ing, transcranial Doppler ultra- 
sound of, 413 
mild-intensity, in NIDDM, 2027 
muscular blood flow response to, in 
healthy subjects and patients with 
heart failure, 2571 
muscular work during, quantification of 
intensity of sensations during, 1156 
norepinephrine response to, angioten- 
sin-converting enzyme inhibition 
and, 1138 
oxygen uptake and muscle phosphate 
kinetics during, 1331 
pancreatic hormone secretion during, 
arginine-induced, 2528 
performance 
glycemic index and, 1115 
maximal, in microgravity, 686 
pseudoephedrine and, 2611 
plus B2-agonist, effects on single muscle 
fibers, 1610 
prolonged 
carbohydrate intake before, 1115 
energy supply during, 2644 
in rain, thermal and metabolic re- 
sponse to, 1128 
reduced oxidation of oral glucose dur- 
ing, with low endogenous carbohy- 
drate availability, 1952 
pseudoephedrine and, 2611 
pulmonary vascular hemorrhage in- 
duced by, in horses, 1589 
pulmonary vascular response to, in sub- 
jects with prior high-altitude pul- 
monary edema, 911 
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reduced training and cessation, effects 
on insulin action and muscle 
GLUT-4, 1162 
reflex cardiovascular responses to, reac- 
tive oxygen species and, 1207 
resistance, effects on muscle protein 
metabolism, 2034 
respiratory sinus arrhythmia during, 
556 
skeletal muscle response to, in lowland 
Tibetans, 419 
stroke volume in, estimation from 
asymptotic oxygen pulse, in hu- 
mans, 2674 
submaximal, effects on triacylglycerol 
content in skeletal muscle, 1150 
substrate turnover and oxidation dur- 
ing, effects of training duration on, 
2182 
tolerance 
insulin resistance and, 1273 
in McArdle’s disease, 1273 
nitrous oxide narcosis and, 1562 
transitions 
oxygen uptake and muscle phosphate 
kinetics during, 1331 
oxygen uptake measurements during, 
1379 
ventilation-perfusion mismatch induced 
by, in subjects with prior high- 
altitude pulmonary edema, 911 
ventilatory response to 
diabetic autonomic neuropathy and, 
1978 
in pregnant and nonpregnant women, 
738 
voluntary isometric, energy cost, in hu- 
mans, 1323 
Exercise pressor reflex 
hydroxy] radicals and, 1207 
spinal bradykinin and, 1288 
Exercise training 
detraining, in horses, maximum oxygen 
uptake during, 2244 
duration, effects on substrate turnover 
and oxidation during exercise, 2182 
effects 
on antioxidant enzyme activity in 
skeletal muscle, 1484 
on cardiac lusitropy, in aging rats, 
1488 
and endothelium-derived nitric oxide 
activity in muscle, 943 
endurance 
effects on glycogenesis, 2020 
in horses, maximum oxygen uptake 
during, 2244 
forearm 
and sympathetic response to pro- 
longed forearm exercise, 1778 
and vasodilator capacity of vascula- 
ture, in tennis players, 943 
and glucose transport system, in obese 
SHHF/Mcc-fa® rats, 1670 
high-intensity, in horses, maximum oxy- 
gen uptake during, 2244 
overload, in horses, maximum oxygen 
uptake during, 2244 
in peripheral arterial disease, effects on 
skeletal muscle histology and me- 
tabolism, 780 
plus weight loss, effects on glucose me- 
tabolism, in obese sedentary men, 
318 
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Exercise training (continued ) 
prolonged, in horses, maximum oxygen 
uptake during, 2244 
resistance 
muscle hypertrophy, hyperplasia, and 
capillary density after, 2004 
muscle metabolism during, effect of 
6-hydroxy-B-methylbutyrate on, 
2095 
Exertion, see Exercise 
Expiratory positive airway pressure 
upper airway and ventilatory responses 
to, 470 
Extensor digitorum longus muscle 
mouse, injured by eccentric contraction, 
decreased contraction economy in, 
2555 
rat 
iodoacetic acid-treated, ischemic 
stimulation of, 1230 
regenerating, myosin heavy chain 
phenotype, endurance training and, 
2658 
External oblique muscle 
motor unit activities, in hypoxic cats, 
2428 


F 


Fast Fourier transform 
for derivation of autospectra, with 
phrenic neurogram, 528 
Fat 
metabolism, during exercise, effect of 
training duration on, 2182 
Fat, body 
see also Adiposity; Obesity 
estimation, by bioelectrical impedance 
analysis and DEXA, in humans, 
2580 
regional distribution, with training, re- 
duced training, and training cessa- 
tion, 1162 
Fat-free mass 
estimation, by bioelectrical impedance 
analysis and DEXA, in humans, 
2580 
Fatigue, muscle 
at altitude, 1891 
creatine loading and, in men, 232 
during dynamic leg exercise, in nor- 
moxia and hypobaric hypoxia, 1891 
glycogen depletion and, 801 
during intense exercise, response to caf- 
feine, 1658 
after maximal ventilation, in humans, 
1477 
metabolic heat production in, in hu- 
mans, 1323 
with shortening and lengthening, 1677 
and ventilatory muscle blood flow, 1455 
Fatty acids 
delivery, and fatty acid oxidation during 
high-intensity exercise, 1450 (Let- 
ter) 
free, uptake, during exercise, effect of 
altitude acclimatization on, 1762 
metabolism 
effect of altitude acclimatization on, 
1762 
in endurance-trained athletes, 1450 
(Letter) 
oxidation, ranolazine and, 905 
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Females, see Gender differences 
Fertility 
male, in endurance athletes, 2627 
Fetal breathing 
development of, 209 
Fetus 
mammalian 
adaptation to chronically reduced 
urine flow, 2588 
nonshivering thermogenesis, adeno- 
sine and, 2393 
oxygen supply-demand balance, aden- 
osine and, 541 
pulmonary circulation in, 2481 
pulmonary vascular resistance in, endo- 
thelin and, 2481 
Fever 
pregnancy and, in rats, 1312 
Fibroblast growth factor 
basic, in skeletal muscle, response to 
exercise, 355 
Fio2, see Oxygen, inspiratory fraction 
FLAP, see 5-Lipoxygenase-activating 
protein 
Fluid balance 
in exercise, hormonal regulation, effects 
of plasma volume and osmolality 
on, 2386 
Fluids 
see also Body fluid 
absorption, glycerol and, 2523 
extracellular, regulation, in spaceflight, 
105 
homeostasis, with reduced ovine fetal 
urine flow, 2588 
intake, regulation, in spaceflight, 105 
intravascular distribution, in micro- 
gravity, 19 
Fluid volume 
change, one-minute wave in, during up- 
right standing, 459 
Forced expiration 
in microgravity, 33 
Forced expiratory flow 
in microgravity, 33 
Forced expiratory volume in 1 second 
in microgravity, 33 
and oxidant injury in humans, 794 
Forced vital capacity 
in microgravity, 33 
and oxidant injury in humans, 794 
Force-velocity relationship 
in human muscle, series elasticity and, 
384 
Fractal geometry 
of heart rate variability during exercise, 
at simulated altitude, 1223 
of human pulmonary septal system, 
2468 
of human pulmonary vasculature, 2123 
of pulmonary blood flow heterogeneity, 
2039 
Frog 
skeletal muscle, fatigue, effects on in- 
tracellular sodium and potassium, 
679 
Frostbite 
risk factors for, 2666 
Fructose feeding 
muscle glycogen recovery with, after 
exercise, 1495 


' Functional residual capacity 


determination, 1007 


Furosemide 
and anaerobic metabolism of exercising 
horses, 1550 
effects on hyperpnea-induced broncho- 
constriction, 2461 


G 


Gas exchange 
mathematical modeling, 985 
pulmonary, 1121 
breath-by-breath analysis, 2495 
effects of hypoxic pulmonary vasocon- 
striction on, 1535 
during exercise, coca chewing and, 
1901 
in exercising horses, 1049, 1062 
in exercising subjects with prior high- 
altitude pulmonary edema, 922 
measurement, multiple inert gas 
elimination technique, 922 
during mild-intensity exercise, in 
NIDDM, 2027 
with progressive tension pneumotho- 
rax, 1664 
in resting horses, 1049, 1051 
Gasping 
age and, 1865 
autoregressive spectral analysis of 
phrenic neurogram during, 528, 
530 
differentiation from eupnea, 1865 
neurogenesis of, medullary regions for, 
1865 
Gastrocnemius muscle 
blood supply, in endurance exercise- 
trained rats, 619 
fast-twitch IIX and IIB fiber recruit- 
ment in, in exercising rats, 933 
Gender differences 
in effects of dextromethorphan on venti- 
lation, 1911 
in effects of diet and exercise on lean 
and adipose tissue, 2445 
in ozone exposure response, 1651 
Gene expression 
cytochrome c, in skeletal muscle of im- 
mobilized limbs, 1941 
hexokinase II, exercise and, in rat skel- 
etal muscle, 789 
inducible nitric oxide synthase, in dia- 
phragm and skeletal muscle, 2415 
myosin heavy chain, spaceflight and, 
123 
Gene transcription 
hexokinase II, exercise and, in rat skel- 
etal muscle, 789 
Genioglossal muscle 
electromyography, effects of isocapnic 
hypoxia on, 866 
Gestation, see Pregnancy 
Gestational age 
and surfactant treatment effects, 2517 
Glucagon 
secretion during exercise, 2528 
Glucocorticoids 
inhaled, effects on eicosanoids and lipo- 
cortin-1 in BAL fluid in asthma, 
548 
Gluconeogenesis 
during endurance training, 2020 
Glucose 
as energy supply during prolonged exer- 
cise, 2644 





homeostasis, during exercise, coca 
chewing and, 1901 
ingestion, preexercise, and glucose ki- 
netics during exercise, 853 
kinetics, during exercise, effect of heat 
stress on, 1594 
metabolism 
effects of weight loss and exercise 
training on, in obese sedentary 
men, 318 
during exercise, effect of training du- 
ration on, 2182 
during exercise, hexokinase II gene 
transcription and, 789 
oral, reduced oxidation during exercise 
with low endogenous carbohydrate 
availability, 1952 
output, hepatic, during exercise, 853 
oxidation, ranolazine and, 905 
phosphorylation, during exercise, 789 
plus branched-chain amino acids, as 
energy supply during prolonged 
exercise, 2644 
transport 
during exercise, 789 
insulin resistance and, 1273 
in McArdle’s disease, 1273 
muscle, insulin action and, after ec- 
centric muscle damage in rats, 
1924 
in obese SHHF/Mcc-fa® rats, exercise 
training and, 1670 
in rat skeletal muscle, wortmannin 
effects on, 1501 
uptake 
during exercise, by skeletal muscle, 
853 
during exercise, effect of altitude ac- 
climatization on, 1762 
during exercise, hexokinase II gene 
transcription and, 789 
during mild-intensity exercise, in 
NIDDM, 2027 
in rat skeletal muscle, wortmannin 
effects on, 1501 
Glucose feeding 
muscle glycogen recovery with, after 
exercise, 1495 
Glucose transporters 
GLUT-4 
in obese SHHF/Mcc-fa® rats, exercise 
training and, 1670 
in skeletal muscle, effects of reduced 
training and training cessation on, 
1162 
Glutamate 
and exercise pressor reflex, in cats, 368 
Glutamine 
in endurance athletes, 2644 
Glutamine-glutamate system 
in enhancement of hypoxic ventilatory 
response by prior oxygen breathing, 
1627 
Giutathione 
metabolism, respiratory muscle, 1362 
oxidation, caused by exercise, in chronic 
obstructive pulmonary disease, 
2199 
in platelet effects on oxidant-induced 
permeability in endothelial mono- 
layers, 1701 
Glutathione peroxidase 
activity in skeletal muscle, effects of 
training on, 1484 
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Glutathione reductase 
activity in skeletal muscle, effects of 
training on, 1484 
Glycerol 
effects on water and sodium absorption, 
2523 
Glycogen 
depletion 
effects on oxidation of oral glucose, 
during prolonged exercise, 1952 
during endurance exercise, 801 
recovery from, monitored by !°C- 
NMR, 1495 
metabolism, in muscle, during endur- 
ance exercise, carbohydrate inges- 
tion and, 801 
muscle, recovery after exercise, 1495 
oxidation, in muscle, 1450 (Letter) 
response to caffeine, during intense ex- 
ercise, 1658 
in skeletal muscle biopsy samples, 1150 
sparing, in exercise, in trained state, 
lactate and, 362 
synthesis, exercise and exhaustion ef- 
fects on, 2020 
utilization 
during endurance training, 2020 
during mild-intensity exercise, in 
NIDDM, 2027 
in prolonged exercise, 1115 
Glycogenesis 
during endurance training, 2020 
Glycogenolysis 
muscle, in prolonged exercise, 1115 
skeletal muscle, disorders, pathophysi- 
ology, 1230 
Glycolysis 
during endurance training, 2020 
ranolazine and, 905 
skeletal muscle, disorders, pathophysi- 
ology, 1230 
G proteins 
Gia, myocardial, during magnesium de- 
ficiency, 335 
G,a, myocardial, during magnesium 
deficiency, 335 
Granulocytes 
responses to endurance exercise, body 
temperature and, 822 
Graviceptors 
signaling, in spaceflight, 44, 50, 58 
Gravitational stress 
effects on lymphatic tissues in space- 
flown rats, 172 
Gravity 
see also Microgravity 
and pulmonary blood flow distribution, 
in resting horses, 1049, 1051 
Growth factors 
in skeletal muscle formation, 2509 
Growth hormone 
and exercise, effects on chronically non- 
weight-bearing muscle of rats, 302 
plasma, and leukocytosis of exercise, 
822 
GTP-binding proteins, see G proteins 
Guanine nucleotide-binding proteins, 
see G proteins 
Guanosine 3',5'-cyclic monophos- 
phate 
and nitric oxide-mediated pulmonary 
vasoreactivity, 1264 
and skeletal muscle arteriolar dilation 
to lactate, 349 
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Guinea pigs 
airway hyperresponsiveness in, after 
cigarette smoke-induced neuro- 
genic inflammation, 2358 
Andean, heart, autonomic system re- 
versibility in, 2229 


H 
Haldane effect 
in hyperoxic hyperventilation, 1683 
Halothane anesthesia 
recovery from, thermoregulation dur- 
ing, in rats, 2547 
Hamsters 
cheek pouch, arteriolar reactivity, ciga- 
rette smoke extract and, 1996 
diaphragm, sarcomere relaxation in, 
858 
oral mucosa, vasomotor tone in, smoke- 
less tobacco and, 225 
scalene muscle 
anatomy of, 2436 
respiratory role of, 2436 
Head-down tilt 
cardiomyocyte structural changes dur- 
ing, fractal analysis of, 1522 
effect on skeletal muscle cross-sectional 
area and proton transverse relax- 
ation time, 1572 
erythropoietin and, in humans, 761 
Heart 
cardioplegic arrest, sodium alterations 
during, 2696 
filling pressure, in microgravity, 19 
hypertrophy, AT; receptor blockade and, 
816 
lusitropy by isoproterenol, effects of ex- 
ercise training on, in aging rats, 
1488 
vagal tone, during exercise, and respira- 
tory sinus arrhythmia, 556 
volume load, during head-down tilt, 
1522 
Heart failure 
muscular blood flow response to leg ex- 
ercise in, 2571 
pacing-induced, hemodynamic and nor- 
epinephrine responses to, in sino- 
aortic-denervated dogs, 1855 
Heart rate 
circadian rhythm of, in spaceflown pri- 
mate, 188 
effect on estimates of oxygen consump- 
tion and carbon dioxide production 
rates, 1754 
during exercise 
coca chewing and, 1901 
evaluation in humans, 2674 
in horses, effects of phenylbutazone 
on, 312 
mathematical modeling of, 2500 
in microgravity, 26 
and respiratory sinus arrhythmia, 
556 
in subjects with prior high-altitude 
pulmonary edema, 911 
inadequacy, after spaceflight, 7 
kinetics 
during exercise, 1379 
in heavy exercise during hypoxia, 
2500 
recording, method validated by whole 
body indirect calorimetry in chil- 
dren, 1169 
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Heart rate (continued ) 
variability 
age-associated decline in, 743 
during exercise, at simulated alti- 
tude, 1223 
spectral analysis, 1223 
Heart ventricles 
left, transmural filling pressure, in mi- 
crogravity, 19 
Heat 
convective transfer, and risk of frost- 
bite, 2666 
Heat exposure 
during endurance exercise, and leuko- 
cyte response, 822 
Heat shock proteins 
HSP70, exercise induction of, antioxi- 
dants and, 2379 
HSP72, exercise induction of, in rats, 
2379 
Heat stress 
effect on glucose kinetics during exer- 
cise, 1594 
Heat stroke 
opioid-mediated mechanisms in, 2565 
Hemodynamics 
cerebral, changes in response to motor 
stimulation, monitored by near- 
infrared spectroscopy, 1174 
in exercising horses, effects of phenylbu- 
tazone on, 312 
with progressive tension pneumotho- 
rax, 1664 
pulmonary, in exercising horses, 1589 
in response to pacing-induced heart fail- 
ure, in sinoaortic-denervated dogs, 
1855 
systemic, after spaceflight, 7 
Hemoglobin 
in pig erythrocytes, carbon monoxide 
uptake by, as function of Poe, 1544 
Hexamethonium 
effects on smoke-induced bronchocon- 
striction, 2053 
Hexokinase II 
gene transcription, exercise and, in rat 
skeletal muscle, 789 
Hindlimb non-weight bearing 
passive tension in rat hindlimb during, 
724 
and rat soleus muscle myosin heavy 
chain composition, 2540 
Histamine 
increased pulmonary resistance induced 
by, maturational changes in, 1785 
HOE-140 
effects on exercise pressor reflex, in 
cats, 1288 
Horses 
exercising 
anaerobic metabolism of, furosemide 
and, 1550 
heart rate, effects of phenylbutazone 
on, 312 
pulmonary blood flow distribution in, 
1049, 1062 
pulmunary vascular hemorrhage, 
1589 
pulmonary vascular pressures of, 
1589 
right atrial pressure, effects of phen- 
ylbutazone on, 312 
resting, pulmonary blood flow distribu- 
tion in, 1049, 1051 
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_ training, overtraining, and detraining, 
maximum oxygen uptake during, 
2244 
Humerus 
in spaceflown rats, histology and cell 
culture studies, 164 
Hydrogen peroxide 
and calcium release from sarcoplasmic 
reticulum, in rat skeletal muscle, 
731 
and responses to lactate in skeletal 
muscle arterioles, 349 
Hydroxy] radicals 
and exercise pressor reflex, 1207 
production, in contracting skeletal 
muscle of cats, 1197 
8-Hydroxy-f-methylbutyrate 
effect on muscle metabolism during re- 
sistance-exercise training, 2095 
Hypercapnia 
acute, in mechanical ventilation, 426 
blood pressure response to, menstrual 
cycle and, 2142 
cardiorespiratory response to, in rats, 
8 


cerebral blood fiow response to, 1084 
chest wall motion during, 1528 
phrenic spectral analysis during, 530 
sleep-related, in humans, 274 
and ventilatory muscle blood flow, 1455 
ventilatory response to 
development, in low-birth-weight 
newborn, 1555 
in genetically obese (ob/ob) mice, 716 
menstrual cycle and, 2142 
ventilatory response to, developmental 
pattern of, 1033 (Letter) 
Hyperemia 
exercise-related, prostaglandins and, in 
human forearm, 1516 
reactive 
calf blood flow estimates during, 
Whitney versus Dohn plethysmog- 
raphy for, 1418 
in human forearm, nitric oxide and 
prostaglandins in, 1807 
in tennis players, 943 
in response to muscle contraction, after 
surgical dissection and chronic 
stimulation, in goats, 2365 
Hyperglycemia 
during exercise in heat, 1594 
Hyperoxia 
effect on breathing, 1683 
and leg lactate release during exercise, 
246 
lung injury caused by, alveolar fluid re- 
sorption in, terbutaline and, 1723 
oxygen forcing sinusoid signal in, 998 
and ventilation during sleep onset, 2235 
ventilatory response to, 1683 
Hyperpnea 
in exercise, in humans, 1249 
with intravenous lactic acid injection, 
2347, 2349 
isocapnic, in rabbit, 266 
and oxygen consumption measurement, 
2495 
posthyperventilation, 1379 
Hypertension 
hypoxic, effects on elastic laminae of 
pulmonary arteries, 2147 
left atrial, vascular morphometry in, 
293 
obstructive sleep apnea and, 2088 


pulmonary, see Pulmonary hyperten- 
sion 
Hyperthermia 
during exercise, effect on glucose kinet- 
ics, 1594 
in exercise, in humans, 1249 
opioid-mediated mechanisms in, 2565 
Hyperventilation 
in exercising humans, 1249 
hyperoxic, in healthy subjects, 1683 
voluntary hypocapnic, respiratory con- 
trol after, 1379 
Hypervolemia 
acute, and exercise, fluid and electrolyte 
regulatory hormonal responses to, 
2386 
Hypobaria 
hypoxic, muscle adaptations to training 
in, in high-altitude natives, 1946 
normoxic, muscle adaptations to train- 
ing in, in high-altitude natives, 
1946 
and severity of acute mountain sick- 
ness, 1908 





Hyp g 
myocardial G protein levels and func- 
tion during, 335 
Hypophysectomy 
to eliminate plasma growth hormone, 
2509 
Hypotension 
with intravenous lactic acid injection, 
2347, 2349 
orthostatic, see Orthostatic hypoten- 
sion 
Hypothermia 
deep, cardiovascular response to 
B-stimulation with isoproterenol in, 
573 
hyperthermia-induced, 2565 
perioperative, adverse effects of, 2547 
wet-cold exposure and, 1128 
Hypothyroidism 
effects on diaphragm muscle develop- 
ment, 1965 
effects on neuromuscular junctions in 
diaphragm, 1240 
Hypoxia 
and abdominal motor unit activities in 
cats, 2428 
adaptation to, in Sherpas, 1355 
and aldosterone synthase mRNA, in 
rats, in vivo, 604 
and aldosterone synthesis, in rats, in 
vivo, 604 
cardiorespiratory response to, in rats, 
2068 
cerebral 
phrenic spectral analysis during, 530 
respiratory patterns with, in cat, 530 
cerebral blood flow response to, 1084 
chemoreceptor response to, and cat- 
echolamine secretion, 657 
chronic 
defense adaptation to, in humans, 
1355 
and nitric oxide-dependent pulmo- 
nary vascular responses in new- 
born, 2078 
in chronic obstructive pulmonary dis- 
ease, 2199 
diaphragmatic microvascular response 
to, nitric oxide and, 1633 
episodic, effect on blood pressure in hy- 
pertension-prone rats, 2088 





eucapnic, episodic, effect on blood pres- 
sure in hypertension-prone rats, 
2088 
and heart rate variability during exer- 
cise, 1223 
hypobaric 
muscle adaptations to training in, in 
high-altitude natives, 1946 
progressive muscle fatigue in, 1891 
and severity of acute mountain sick- 
ness, 1908 
hypocapnic, episodic, effect on blood 
pressure in hypertension-prone 
rats, 2088 
and hypometabolism, 521 
intermittent, in high-altitude shift 
workers, 846 
isocapnic 
effects on respiratory muscle drive, 
866 
ventilatory response to, after prior 
oxygen breathing, 1627 
and leg lactate release during exercise, 
246 
metabolic and ventilatory response to, 
integration, 521 
oxygen forcing sinusoid signal in, 998 
and oxygen uptake kinetics during 
heavy exercise, 2500 
blood doping and, 252 
pulmonary vasoconstriction in 
effects on pulmonary gas exchange, 
1535 
endotoxin effects on, in isolated rat 
lung, 1316 
respiratory depression in response to, 
and energy metabolism in brain 
stem, 1772 
in skeletal muscle, and angiogenic re- 
sponse to exercise, 355 
sustained, recovery from, 565 
and thermoregulation, 521 
tolerance, in Sherpas, 1355 
ventilatory response to 
carotid body drive and, 565 
development, in low-birth-weight 
newborn, 1555 
developmental pattern of, 1033 (Let- 
ter) 
in genetically obese (ob/ob) mice, 716 
after prior oxygen breathing, 1627 
and thermoregulation, 521 
Kysteresivity 
airway smooth muscle, 2703 
cross-bridge cycling and, 2703 
lung 
in asthmatic versus normal individu- 
als, 964 
induced bronchoconstriction and, 964 
in mice, 2373 


Imaging 
of chest wall and lung volume, by opti- 
cal reflectance motion analysis, 
2680 
Immune function 
acute cold stress and, in mice, 393 
in spaceflown rats, 178 
Immunocytochemistry 
in diaphragm, in hypothyroidism, 1240 
Immunohistochemistry 
of myosin heavy chain, in regenerating 
fast-twitch muscle, 2658 
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Indomethacin 
and hypoxic pulmonary vasoconstric- 
tion, in isolated rat lung, 1316 
and vasomotor effects of smokeless to- 
bacco in oral mucosa, 225 
Inflammation 
neurogenic, cigarette smoke-induced, 
airway hyperresponsiveness after, 
thromboxane and, 2358 
protection against, local production of 
nitric oxide in, 2456 
pulmonary, lipocortin-1 and, 548 
Infrared spectroscopy 
of dystrophic mdx mouse muscle, 2328 
In situ hybridization 
of angiogenic growth factors in skeletal 
muscle, 355 
histochemistry, in rats, 604 
Insulin 
action 
effects of reduced training and train- 
ing cessation on, 1162 
on muscle glucose transport, after 
eccentric muscle damage in rats, 
1924 
and glucose uptake and transport in rat 
skeletal muscle, wortmannin effects 
on, 1501 
plasma, during exercise, effects of pre- 
exercise glucose intake, 853 
secretion during exercise, 2528 
Insulin-like growth factors 
IGF-I 
and exercise, effects on chronically 
non-weight-bearing muscle of rats, 
302 
and skeletal muscle hypertrophy, 
2509 
Insulin resistance 
after eccentric muscle damage in rats, 
1924 
in myophosphorylase deficiency, effects 
on glucose metabolism and exercise 
tolerance, 1273 
in NIDDM, effects on glucose metabo- 
lism and exercise tolerance, 1273 
in obese sedentary men, effects of 
weight loss and exercise training 
on, 318 
in obese SHHF/Mcc-fa® rats, and glu- 
cose transport with exercise train- 
ing, 1670 
Insulin sensitivity 
effects of weight loss and exercise train- 
ing on, in obese sedentary men, 318 
Integrins 
Bo- 
expression on circulating PMN, dur- 
ing hyperdynamic endotoxemia, 
341 
functional expression during hyper- 
dynamic endotoxemia, 341 
Interferon 
INF-a, production in spaceflown rats, 


INF-y, production in spaceflown rats, 
178 
Interleukins 
IL-1, production in spaceflown rats, 178 
IL-2 
and lung injury, 1730 
production in spaceflown rats, 178 
Interstitial fluid 
uptake, into lymphatics, 2060 
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Intestine 
ischemia, and partial pressure of carbon 
dioxide, 1834 
water absorption and sodium transport, 
improvement by glycerol, in rats, 
2523 
Iodoacetate 
skeletal muscle contracture in response 
to, mechanisms, 1230 
Iron 
serum, kinetics, in spaceflight, 98 
Ischemia 
hepatic, effects on intracellular sodium 
and phosphates, in rats, in vivo, 
1395 
intestinal 
lung injury after, nitric oxide and, 
2456 
and partial pressure of carbon diox- 
ide, 1834 
skeletal muscle, 1884, 1891 
Ischemia/reperfusion 
in isolated rat heart, sodium alterations 
during, 2696 
in rat liver, in vivo, effects on intracellu- 
lar sodium and phosphates, 1395 
S-Isopropy] isothiourea 
effects in severe hemorrhagic shock, 707 
Isoproterenol 
cardiac lusitropy by, effects of exercise 
training on, in aging rats, 1488 
cardiovascular response to, in deep hy- 
pothermia, 573 
effects on arterioles in hamster cheek 
pouch, 1996 
and regulation of cardiac receptors, in 
animal native to high altitude, 
2229 


J 


Joint action 
movement of human muscle during, ui- 
trasound determination of, in vivo, 
1430 


K 
Kidney 
glomerular filtration rate, in space- 
flight, 105 
perfusion, in hemorrhagic shock, nitric 
oxide synthase inhibition and, 707 
Kynurenic acid 
for blockade of neurons in caudal ven- 
trolateral medulia and nucleus of 
solitary tract, 400 


L 


Lactate 
accumulation in blood, during exercise, 
246 
and carbohydrate sparing in exercise, in 
trained state, 362 
during exercise, in altitude natives, 
2488 
oxidation, ranolazine and, 905 
release 
during exercise, inspired oxygen and, 
246 
in mouse EDL muscle injured by ec- 
centric contraction, 2555 
skeletal muscle arteriolar dilation in- 
duced by, cGMP and, 349 
transport, in rat skeletal muscle, 2-chlo- 
ropropionate and, 1973 
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Lactate paradox 
in exercise, 419, 2488 
Lactic acid 
intravenous, pulmonary chemoreflex 
responses to, 2347, 2349 
stimulatory effect on vagal pulmonary 
C-fiber afferents, 2347, 2349 
Laryngectomy 
breathing after, during wakefulness and 
sleep, 274 
Latissimus dorsi muscle 
collateral blood flow to, after surgical 
dissection, 2365 
regional blood flows in, after surgical 
dissection and chronic stimulation, 
2365 
Latitude 
and prediction of barometric pressures 
at high altitude, 1850 
Leg, see Lower extremity 
Leucine 
metabolite, effect on muscle metabolism 
during resistance-exercise training, 
2095 
Leukocytes 
responses to endurance exercise, body 
temperature and, 822 
uptake, into lymphatics, 2060 
Leukotrienes 
in dry air-induced bronchoconstriction, 
1255 
Lipids 
peroxidation 
in muscle response to endotoxin, 1370 
and pulmonary clearance in smokers, 
1071 
Lipocortin 
LC-1, in lung lavage fluid in asthma, 
548 
Lipolysis 
effect of altitude acclimatization on, 
1762 
Lipopolysaccharide, see Endotoxin 
§-Lipoxygenase-activating protein 
inhibition, effects on dry air-induced 
bronchoconstriction, 1255 
Liver 
glucose output, during exercise, 853 
ischemia, effects on intracellular so- 
dium and phosphates, in rats, in 
vivo, 1395 
Locomotion 
in spaceflown rats, 133 
Low birth weight 
and ventilatory responsiveness, 1555 
Lower extremity 
blood flow, estimates, Whitney versus 
Dohn plethysmography for, 1418 
exercise, oxygen uptake and muscle 
phosphate kinetics during, 1331 
lactate release during exercise, inspired 
oxygen and, 246 
LPS (Lipopolysaccharide), see Endo- 
toxin 
Lung 
acidic sulfate aerosols and, 480 
autonomic denervation, and ventilatory 
response to exercise, 1978 
blood flow 
distribution, in isolated canine lung, 
2039 


distribution in exercising and resting 
horses, 1049, 1051, 1062 
in exercising horses, 1589 
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heterogeneity, in isolated canine lung, 
2039 
during IL-2 therapy, 1730 
regional, measurement, with micro- 
spheres, 695 
clearance, acute tobacco intoxication 
and, 1071 
compliance, with progressive tension 
pneumothorax, 1664 
deformation, effect on lung microstruc- 
ture, 1792 
development 
and pulmonary response to constric- 
tive agents, 1785 
structural, 209 
and surfactant inhibition by plasma, 
2517 
and surfactant treatment effects, 
2517 
dynamic elastance, in induced broncho- 
constriction, 964 
emphysematous, membranous bronchi- 
oles and connective tissue network 
of, 2468 
fetal 
expansion, regulation in utero, 209 
growth deficits, reversal in utero, 209 
growth, regulation in utero, 209 
hypoplasia, 209 
luminal liquid, 209 
fibrosis, eosinophilia-induced, 1279 
fibrous septa, three-dimensional recon- 
struction of, 2468 
fluid, resorption, terbutaline and, 1723 
function, see Respiratory mechanics 
growth, postnatal, strain-induced, 1469, 
1471 
hemodynamics 
in exercising horses, 1589 
response to exercise, in subjects with 
prior high-altitude pulmonary 
edema, 911 
hysteresivity, in mice, 2373 
liquid 
clearance, in perfused sheep lung, 810 
and lung growth, 209 
secretion in utero, 209 
volume, in fetus, 209 
mechanics 
histamine and, 1785 
during induced bronchoconstriction, 
964 
and postnatal lung growth, 1469, 
1471 
in statically and dynamically hyper- 
inflated dogs, 1815 
membranous bronchioles and connec- 
tive tissue network of, 2468 
microstructure, effect of macroscopic 
deformation on, 1792 
morphometry, 1792 
parenchymal marker technique, 1815 
ozone absorption, longitudinal distribu- 
tion, 1651 
parenchyma 
development, 1800 
dihedral angles at septal bend struc- 
tures in, 1800 
remodeling, 1800 
in shear deformation, 1792 
particle clearance from, airway blood 
flow and, 1878 
regional deposition of inhaled hygro- 
scopic aerosols in, 375 


regional deposition of inhaled particles 
in, assessment, 2203 
resistance 
histamine and, 1785 
after induced constriction, 964, 2373 
tissue resistance, after induced constric- 
tion, 2373 
Toxicara canis infection, eosinophilia- 
induced vascular and airway re- 
modeling and hyperresponsiveness 
in, 1279 
Lung injury 
acute 
alveolar fluid transport and, 830 
constant-flow ventilation in, 1121 
hypoxic pulmonary vasoconstriction 
in, and pulmonary gas exchange, 
1535 
hyperoxic, alveolar fluid resorption in, 
terbutaline and, 1723 
IL-2-induced, 1730 
after intestinal ischemia, nitric oxide 
and, 2456 
oleic acid-induced, and distal effects of 
tracheal gas insufflation, 1121 
smoke inhalation, ventilation-perfusion 
alterations after, in sheep, 2250 
Lung volumes 
estimation, by optical reflectance mo- 
tion analysis, 2680 
in ozone toxicity, in rats, 1691 
regional, measurement, parenchymal 
marker technique, 1815 
Lymphatic system 
colloid uptake into, 2060 
interstitial fluid uptake into, 2060 
leukocyte uptake into, 2060 
plasma protein uptake into, 2060 
in spaceflown rats, 172 
Lymph nodes 
inguinal, in spaceflown rats, 172 
Lymphocytes 
responses to endurance exercise, body 
temperature and, 822 
3 
blastogenesis, and oxidant injury in 
humans, 794 
in spaceflown rats, 178 


M 


Macaca muiatta, see Rhesus monkey 
Macaque, rhesus, see Rhesus monkey 
Macrophages 
suppressor, induction by acute cold 
stress, in mice, 393 
tingible body-containing, in spaceflown 
rats, 172 
Magnesium, dietary 
deficiency, myocardial G,a and Gia dur- 
ing, 335 
Magnetic resonance imaging 
of muscle functional status, 2221 
quantitative, of upper airway muscles, 
in sleep apnea, 1339 
skeletal muscle proton transverse relax- 
ation time, simulated microgravity 
and, 1572 
Magnetic resonance spectroscopy 
of muscle functional status, 2221 
Males, see Gender differences 
Malnutrition 
effects on diaphragm structure and 
function, 2165 





Mathematical modeling 

of growth and neutralization of sulfate 
aerosols in human airways, 480 

of heart rate response during exercise, 
2500 

for measurement of respiratory param- 
eters using inspired oxygen sinusoi- 
dal forcing signals, 998 

of oxygen consumption-delivery rela- 
tionships, 885 

of oxygen demand-supply distribution, 
885 

for oxygen respiratory gas analysis by 
sine-wave measurement, 985 

of regional deposition of inhaled hygro- 
scopic aerosols, 375 


Maturation 


effects on airway reactivity during 
methacholine challenge, in rabbits, 
2637 


McArdle’s disease 


glucose metabolism and exercise toler- 
ance in, 1273 
pathophysiology, 1230 


Mechanical ventilation 


pressure-support versus proportional- 
assist, 426 
regional ventilation in, in dogs, 1815 
tracheal gas insufflation in, distal ef- 
fects, 1121 
weaning from, 426 
Mechanoreceptors 
upper airway, and apnea, 2618 
Membrane permeability 
in airway, 491 
Membrane potential 
in skeletal muscle, and ionic gradients 
in muscle fatigue, in frog, 679 
Menstrual cycle 
hypercapnic pressor responses during, 
2142 
Mesothelial cells 
permeability, shear stress and, 448 
Messenger RNA 
aldosterone synthase, hypoxia and, in 
rats, in vivo, 604 
cytochrome c, in skeletal muscle of im- 
mobilized limbs, 1941 
Metabolic rate 
fetal/neonatal whole body, plasma aden- 
osine and, 541 
during hypoxia, and control of breath- 
ing, 521 
Metabolism 
accommodation to spaceflight, 82 
anaerobic, of running horses, furose- 
mide and, 1550 
effect of altitude acclimatization on, 
1762 
during exercise 
breath !2CO,./!3CO, and, 1084 
coca chewing and, 1901 
in humans, 1323 
preexercise carbohydrate feeding and, 
1115 
regulation, hexokinase II gene tran- 
scription and, 789 
regulation, in trained state, 362 
wet-cold exposure and, 1128 
during intense exercise, response to caf- 
feine, 1658 
in recovery from hepatic ischemia, in 
rats, in vivo, 1395 
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skeletal muscle, in lowland Tibetans, 
419 
in spaceflown primate, 201 


Methacholine 


airway constriction induced by, lung 
tissue behavior in mouse during, 
2373 


Methodologies 


for assessment of regional deposition of 
inhaled particles in human lung, 
2203 
for autoregressive spectral analysis of 
phrenic neurogram, 528, 530 
for bromide dilution in adults, 653 
for confocal microscopy 
in diaphragm, in hypothyroidism, 
1240 
in mouse EDL muscle injured by ec- 
centric contraction, 2555 
for Doppler ultrasound 
evaluation of muscular blood flow, 2571 
in forearm, 1516, 1619 
for evaluation of myocardial energy me- 
tabolism, 2115 
for in situ hybridization 
in adrenal histochemical analysis, in 
rats, 604 
of angiogenic growth factors in skel- 
etal muscle, 355 
for intravital microscopy of arteriolar 
dilatation, 1996 
for laser diffraction study of sarcomere 
length, in hamsters, 858 
for light scattering measurement in 
lung, 1792 
for lung morphometry, 1792 
for lung tissue behavior measurement 
using alveolar capsule technique, 
2373 
for magnetic stimulation of abdominal 
muscle, 1477 
for measurement 
of regional pulmonary blood flow, 
with microspheres, 695 
of surface tension of sputum, using 
ring distraction technique, 2690 
for morphometry of human puimonary 
vasculature, 2123 
for Northern analysis of angiogenic 
growth factor mRNA in skeletal 
muscle, 355 
for optical reflectance motion analysis, 
2680 
for oxygen concentration measurement 
using phosphorescence quenching, 
2297 
for polymerase chain reaction analysis, 
of aldosterone synthase mRNA, 604 
for pulmonary blood flow measurement 
in horses, using fluorescent micro- 
spheres, 1051, 1062 
for single-fiber electrophysiological re- 
cording, 2347, 2349 
for spectral analysis of heart rate vari- 
ability, 1223 
for transcranial Doppler ultrasound, of 
cerebral blood flow, 413, 1084 
for xenon-133 inhalation study, 1884 
N-Methyl-D-aspartate receptors 
antagonist, effects on ventilation, gen- 
der differences in, in rats, 1911 
Mice 
cold stress in, induction of suppressor 
macrophages, 393 
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endurance exercise capacity, adjustable 
swimming pool for evaluation of, 
1843 

extensor digitorum longus muscle, in- 
jured by eccentric contraction, de- 
creased contraction economy in, 
2555 

genetically obese (0b/04), modified con- 
trol of breathing in, 716 

lung hysteresivity in, 2373 

mdx, dystrophic muscle, infrared spec- 
troscopy of, 2328 

pulmonary disease modeling in, 2373 


Microcirculation 


in oral mucosa, smokeless tobacco and, 
225 


Microgravity 


bone growth in, 156 
central fluid shift in, 19 
central venous pressure during, in hu- 
mans, 408 
effects 
on ability to sense and control tilt, 50 
on muscle myosin heavy chain compo- 
sition, 2540 
on skeletal muscle, 123 
and energy expenditure, in spaceflown 
primate, 201 
erythropoietin and, in humans, 98, 761 
exercise in 
cardiovascular response to, 26, 686 
maximal performance, 686 
forced expiration in, 33 
neurovestibular adaptation to, 44, 50, 
58, 69 
physiological effects, 3 
primate bone mineralization in, 194 
and rat erythroid parameters, 117 
simulated 
effects on chronically non-weight- 
bearing muscle of rats, 302 
erythropoietin and, in humans, 761 
and skeletal muscle cross-sectional 
area, 1572 
Microvascular permeability 
pulmonary eosinophilia caused by Tox- 
icara canis and, 1279 
Microvasculature 
oxygen concentration in, measurement 
in vivo, 2297 
Middle cerebral artery 
blood fiow, during exercise, transcranial 
Doppler ultrasound of, 413 
Mitochondria 
in plantaris muscle of spaceflown rats, 
enzyme activities, 152 
skeletal muscle, response to muscle 
stimulation, in AZT-treated rats, 
326 
and skeletal muscle atrophy, in immobi- 
lized limbs, 1941 
MK-0591 
effects on dry air-induced bronchocon- 
striction, 1255 
Model atmospheres 
and prediction of barometric pressures 
at high altitude, 1850 
Modeling in physiology 
of breath-to-breath relationships of 
variables in respiratory cycle, 2287 
of cerebral blood flow response te CO2 
and Op», 1084 
compartmental, of molybdenum me- 
tabolism in humans, 1404 
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Modeling in physiology (continued ) 
of growth and neutralization of sulfate 
aerosols in human airways, 480 
kinetic, of molybdenum metabolism in 
humans, 1404 
mathematical 
of heart rate response during exer- 
cise, 2500 
of oxygen consumption-delivery rela- 
tionships, 885 
of oxygen demand-supply distribu- 
tion, 885 
of regional deposition of inhaled hy- 
groscopic aerosols, 375 
for measurement of respiratory param- 
eters using inspired oxygen sinusoi- 
dal forcing signals, 998 
of molybdenum metabolism in humans, 
1404 
for oxygen respiratory gas analysis by 
sine-wave measurement, 985 
of regional ventilation in hyperinflated 
dogs, 1815 
of respiratory impedance during flow 
limitation, 2399 
of statistical variations in ventilation, 
2274 
of windchill and risk of tissue freezing, 
2666 
Molybdenum 
intake, effects on molybdenum kinetics, 
in humans, 1404 
metabolism in humans, kinetic model 
for, 1404 
Monocrotaline 
pulmonary hypertension induced by, 
telemetry monitoring of, in rats, 
1027 
Monocytes 
responses to endurance exercise, body 
temperature and, 822 
Motoneurons 
hypoglossal, development of, 1039 
phrenic, and diaphragm fatigue, 2260 
Motor performance 
hypoglossal motoneuron development 
and, 1039 
Motor stimulation 
cerebral oxygenation changes in re- 
sponse to, monitored by near-infra- 
red spectroscopy, 1174 
Mountain sickness 
acute 
severity in simulated altitude versus 
normobaric hypoxia, 1908 
symptoms of, 1908 
vascular permeability and, 1917 
chronic, breathing and cerebral blood 
flow during sleep in, 611 
Movement control 
muscle work and neural role in, 2339 
Mucociliary clearance 
bronchial blood flow and, 1878 
Mucosa 
oral, vasomotor tone, smokeless tobacco 
and, 225 
Mucus 
in respiratory system 
see also Sputum 
physical properties of, 2690 
Multiorgan failure 
protection against, local production of 
nitric oxide in, 2456 
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Muscarinic receptors 
and contraction-evoked depressor re- 
sponse in skeletal muscle, 578 
regulation, in animal native to high alti- 
tude, 2229 
Muscle, abdominal 
fatigue, after maximal ventilation, in 
humans, 1477 
responses during hypercapnia, 1528 
Muscle, cardiac 
see also Cardiomyocytes 
endotoxin effects on, comparison to ef- 
fects in other muscle types, 1370 
Muscle, pharyngeal 
quantitative MRI of, in animal model of 
obstructive sleep apnea, 1339 
Muscle, respiratory 
see also Diaphragm 
activity 
effects on perfusion, 1455 
in sleep, 751 
blood flow, regulation, 1455 
contractile properties of, 1103 
contraction 
effects on intra-abdominal pressure, 
1111 
effects on perfusion, 1455 
in dogs, 1929 
drive, effects of isocapnic hypoxia on, 
866 
electromyography, 2436 
endotoxin effects on, comparison to ef- 
fects in other muscle types, 1370 
expiratory, responses during hypercap- 
nia, 1528 
fatigue, after maximal ventilation, in 
humans, 1477 
function during exercise, in dogs, 586 
glutathione levels, in response to loaded 
breathing, 1362 
inspiratory, resistive loading, 238, 1295, 
1362, 1562, 2260 
microvascular response to hypoxia, ni- 
tric oxide and, 1633 
neurotransmission failure, effects of 
3,4-diaminopyridine on, 2214 
oxidative capacity, effects of aging and 
obesity on, in Zucker rat, 1347 
phenotype, effects of aging and obesity 
on, in Zucker rat, 1347 
Muscle, skeletal 
see also Muscle, respiratory 
antioxidant enzymes, effects of training 
on, 1484 
arteriolar dilation, lactate-induced, 
cGMP and, 349 
atrophy 
in chronically non-weight-bearing 
muscle of rats, 302 
in immobilized limbs, 1941 
in spacefiown rats, 133 
blood flow, response to leg exercise, in 
healthy subjects and patients with 
heart failure, 2571 
blood supply, in endurance exercise- 
trained rats, 619 
capillary density 
effects of chronic stimulation on, 2365 
after resistance training, 2004 
capillary-to-fiber ratio, effects of chronic 
stimulation on, 2365 
chronic stimulation, in goats, regional 
blood flow before and after, 2365 
concentric contraction 
adaptations to, 1677 


effects on strength, cross-sectional 
area, and neural activation, 2173 
contractility 
effects of 3,4-diaminopyridine on, 
2214 
microgravity-induced changes in, 123 
contraction 
and glucose uptake and transport in 
rats, wortmannin effects on, 1501 
hydroxy] radical production in, 1197 
static, reflex cardiovascular responses 
to, 1207, 1288 
contraction-evoked depressor response, 
mediators, 578 
creatine loading, in men, 232 
cross-sectional area 
effect of head-down tilt on, 1572 
effects of concentric and eccentric con- 
traction on, 2173 
after resistance training, 2004 
disease, pathophysiology, 1230 
eccentric contraction 
activation strategies by nervous sys- 
tem and, 2339 
adaptations to, 1677 
effects on strength, cross-sectional 
area, and neural activation, 2173 
and insulin action, 1924 
mouse EDL muscle injured by, de- 
creased contraction economy in, 
2555 
effects of diet and exercise on, in men, 
2445 
endotoxin effects on, comparison to ef- 
fects in other muscle types, 1370 
endurance, in normoxia and hypobaric 
hypoxia, 1891 
exercise 
angiogenic growth factor mRNA re- 
sponses to, 355 
oxidative stress in, vitamin E and, 
2379 
fast-twitch, overload-induced hypertro- 
phy, and adaptations to endurance 
exercise, 665 
fast-twitch fiber recruitment in, in exer- 
cising rats, 933 
fatigue, effects on intracellular sodium 
and potassium, in frog, 679 
fiber 
contractile activation, effect of Bo-ago- 
nist and exercise on, 1610 
hyperplasia, mechanical overload 
and, 1584 
fiber number, after resistance training, 
2004 
fiber size 
in chronically non-weight-bearing 
muscle of rats, 302 
in spaceflown rats, 145 
fiber types 
in chronically non-weight-bearing 
muscle of rats, 302 
microgravity-induced changes in, 123, 
152 
and oxygen uptake during heavy ex- 
ercise, 1642 
after resistance training, 2004 
transformation, by chronic stimula- 
tion, 2365 
force-velocity relationship, series elas- 
ticity and, in humans, 384 
functional overload, hypertrophy with, 
2509 





glucose transport, wortmannin effects 
on, in rats, 1501 
glucose uptake 
during exercise, 853 
wortmannin effects on, in rats, 1501 
glycogen 
in biopsy samples, 1150 
oxidation, 1450 (Letter) 
oxidation, during mild-intensity exer- 
cise, in NIDDM, 2027 
recovery after exercise, 1495 
glycogenolysis, in prolonged exercise, 
1115 


hexokinase II gene transcription in, ex- 
ercise and, 789 
of high-altitude natives, adaptations to 
training in chronic hypoxia or acute 
normoxia, 1946 
histology and metabolism, effects of ex- 
ercise training on, 780 
hyperplasia, after resistance training, 
2004 
hypertrophy 
with concentric and eccentric contrac- 
tion, 2173 
DNAcontent and, 2509 
functional overload and, 2509 
IGF-I and, 2509 
mechanical overload and, 1584 
overload-induced, and adaptations to 
endurance exercise, 665 
protein accumulation and, 2509 
after resistance training, 2004 
hypertrophying, adaptations to endur- 
ance exercise, 665 
inactivation, interpolated twitch tech- 
nique, reliability and validity, 2267 
inducible nitric oxide synthase gene ex- 
pression in, 2415 
ischemia, 1884, 1891 
lactate transport, 2-chloropropionate 
and, 1973 
mass 
and cardiorespiratory kinetics during 
exercise, 1379 
mechanical overload and, 1584 
metabolism, during resistance-exercise 
training, effect of B-hydroxy-f- 
methylbutyrate on, 2095 
mitochondrial response to stimulation, 
in AZT-treated rats, 326 
myonecrosis due to local anesthetic, and 
serum enzyme activities, in rats, 
876 
myonuclear number, in spaceflown rats, 
145 
myosin isoforms, microgravity-induced 
changes in, 123 
neural activation, effects of concentric 
and eccentric contraction on, 2173 
neurotransmission failure, effects of 
3,4-diaminopyridine on, 2214 
oxidative metabolism 
noninvasive measurement of, 1410 
and perfusion, NMR study of, 2221 
substrate preference, ranolazine and, 
905 
protein metabolism, in female swim- 
mers, 2034 
regenerating fast-twitch, myosin heavy 
chain phenotype, endurance train- 
ing and, 2658 
regeneration, in spaceflown rats, 133 
relaxation, in hamsters, 858 
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sensations from, during exercise, quan- 
tification of, 1156 

shortening and lengthening, adapta- 
tions to, 1677 

slow-twitch, overload-induced hypertro- 
phy, and adaptations to endurance 
exercise, 665 

of spaceflown rats, changes in, 123, 133, 
145, 152 

strength, effects of concentric and eccen- 
tric contraction on, 2173 

surgical isolation, and hyperemic re- 
sponse to chronic stimulation, in 
goats, 2365 

sympathetic nerve activity, and exer- 
cise, 1778 

tendinous movement, ultrasound deter- 
mination of, in human, in vivo, 
1430 

triacylglycerol content, variability in 
biopsy samples, 1150 

ultrastructure and biochemistry, in low- 
land Tibetans, 419 

velocity-specific strength gains, 2046 

voluntary isometric contractions, en- 
ergy cost, in humans, 1323 


Muscle, smooth 


airway 
extrathoracic, responses to COs, dur- 
ing apnea, 1184 
friction in, 2703 
hysteresivity, 2703 
in mice, 2373 
shortening, 1578 
shortening velocity, 2703 
tone, sensory nerve inhibitory system 
and, 260 
vascular 
guanylate cyclase, and responses to 
lactate in skeletal muscle arteri- 
oles, 349 
prostaglandins and, 2534 
pulmonary, regulation of calcium-ac- 
tivated potassium channels in, 
1264 


Muscle-tendon complex 


human, series elasticity and force-veloc- 
ity relationship, 384 


Muscle work 


during exercise, quantification of inten- 
sity of sensations during, 1156 

hypertrophy with, 2509 

neural role in, 2339 


Muscular dystrophy 


mouse model, infrared spectroscopy of 
treatment groups, 2328 


Muscular reflex drive 


in cardiorespiratory control, 2421 


Myocardium 


energy metabolism, evaluation of, 2115 
G proteins, during magnesium defi- 
ciency, 335 


Myonuclei 


changes, in spaceflown rats, 133 


Myopathy 


AZT-induced, 326 


Myophosphorylase 


deficiency 
glucose metabolism and exercise tol- 
erance in, 1273 
with insulin resistance, 1273 
pathophysiology, 1230 
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Myosin heavy chain 
expression, during endurance training, 
in hypertrophying skeletal muscle, 
665 
isoforms 
in diaphragm, hypothyroidism and, 
1965 
in diaphragm, in hypothyroidism, 
1240 


distribution in non-weight-bearing 
rat soleus muscle fibers, 2540 

expression, spaceflight and, 123, 145 

in regenerating fast-twitch muscle, 
endurance training and, 2658 

in respiratory muscles, effects of ag- 
ing and obesity on, in Zucker rat, 
1347 

phenotype, in hypophysectomized rats, 

302 


type I, and exercise-induced heat shock 
proteins in muscle, 2379 


N 
Naltrexone 
thermoregulatory effects, in hyperther- 
mic guinea pigs, 2565 
Nasal airflow 
inspiratory, maximal, study in humans, 
627 
Nasopulmonary bronchoconstrictor 
response 
with various nasal inhalation condi- 
tions, 1739 
Natural killer (NK) cells 
in spaceflown rats, 178 
Near-infrared spectroscopy 
motor stimulation monitored by, 1174 
of oxidative rate in working human 
muscle, 1410 
Neck muscles 
hamster, respiratory role of, 2436 
Neurospora crassa 
spacefiown, circadian rhythms in, 188 
Neutral endopeptidase 
and exercise-induced bronchoconstric- 
tion in asthma, 673 
Neutrophils 
in bronchoalveolar lavage fluid, with 
cigarette smoke-induced neuro- 
genic inflammation, 2358 
circulating, expression of adhesion mol- 
ecules, during hyperdynamic endo- 
toxemia, 341 
oxidative metabolism, after exercise, 
1213 
retention in lung, after intestinal isch- 
emia/reperfusion, 2456 
Newborn 
endothelium-dependent relaxation of 
pulmonary arteries in, 2013 
low-birth-weight, ventilatory respon- 
siveness to hypoxia and hypercap- 
nia, development, 1555 
mammalian, oxygen supply-demand 
balance, adenosine and, 541 
nitric oxide production in, chronic hyp- 
oxia and, 2078 
persistent pulmonary hypertension of, 
2481 
pulmonary circulation in, prostaglan- 
dins and, 2534 
Nicotine 
and smoke-induced bronchoconstric- 
tion, 2053 
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NIDDM, see Diabetes mellitus, non- 
insulin-dependent (NIDDM) 
Nitric oxide 
and brain response to carbon monoxide, 
1078 
and contraction-evoked depressor re- 
sponse in skeletal muscle, 578 
endothelium-derived 
activity in forearm vessels of tennis 
players, 943 
and developmental changes in endo- 
thelium-dependent relaxation of 
pulmonary arteries, 2013 
and hypoxic pulmonary vasoconstric- 
tion, in isolated rat lung, 1316 
and hypoxic vasodilation in diaphragm, 
1633 
inhaled, electrochemical nitric oxide 
and nitrogen dioxide analyzer for 
use with, 1423 
protective effect, against lung injury 
after intestinal ischemia, 2456 
in reactive hyperemia in human fore- 
arm, 1807 
in regulation of calcium-activated po- 
tassium channels, in pulmonary 
vascular smooth muscle, 1264 
release, from vascular endothelial cells, 
direct measurement of, 774 
and suppressor macrophage activity, in 
acute cold stress, in mice, 393 
in ventilatory control, 2068 
Nitric oxide electrode 
use, with vascular endothelial cells, 774 
Nitric oxide synthase 
constitutive endothelial, inhibition in 
hemorrhagic shock, 707 
inducible, gene expression in dia- 
phragm and skeletal muscle, 2415 
inhibition 
and contraction-evoked depressor re- 
sponse in skeletal muscle, 578 
effect on cardiorespiratory responses, 
in rats, 2068 
in hemorrhagic shock, 707 
and nitric oxide release from vascular 
endothelial cells, 774 
neural, and respiratory drive during 
hypoxia-induced roll-off, 2068 
Nitro blue tetrazolium test 
in circulating neutrophils, after exer- 
cise, 1213 
Nitrogen 
metabolism, during spaceflight, 82 
Nitrogen dioxide 
monitoring, electrochemical nitric oxide 
and nitrogen dioxide analyzer for, 
1423 
N°-nitro-L-arginine methyl ester 
effects on contraction-evoked depressor 
response in skeletal muscle, 578 
and hypoxic pulmonary vasoconstric- 
tion, in isolated rat lung, 1316 
Nitrous oxide 
narcosis, effects on breathing and effort 
sensation during exercise, 1562 
NMDA, see N-Methyl-p-aspartate 
Nociception 
cardiorespiratory effects, 2421 
Non-insulin-dependent (type II) dia- 
betes mellitus (NIDDM), see Dia- 
betes mellitus, non-insulin- 
dependent (NIDDM) 
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Norepinephrine 
and regulation of cardiac receptors, in 
animal native to high altitude, 
2229 
release, subnormal, and presyncope in 
spaceflown astronauts, 2134 
response 
to caffeine, during intense exercise, 
1658 
to exercise, angiotensin-converting 
enzyme inhibition and, 1138 
to exercise, effects of plasma volume 
and osmolality on, 2386 
to pacing-induced heart failure, in 
sinoaortic-denervated dogs, 1855 
Normoxia 
hypobaric, muscle adaptations to train- 
ing in, in high-altitude natives, 
1946 
Nuclear magnetic resonance spec- 
troscopy 
carbon-13 
of glycogenesis during endurance 
training, 2020 
of muscle glycogen recovery after ex- 
ercise, 1495 
phosphorus-31 
of intracellular sodium and phos- 
phates, in hepatic ischemia, in rats, 
in vivo, 1395 
of muscle phosphates, during moder- 
ate-intensity exercise, 1331 
of skeletal muscle metabolism, in 
myophosphorylase deficiency and 
diabetes mellitus, 1273 
study of oxidative metabolism and 
perfusion in human skeletal 
muscle, 2221 
triple-quantum-filtered, for analysis of 
sodium in isolated rat heart during 
cardioplegic arrest, 2696 
Nucleus of solitary tract 
in airway dilation evoked from parabra- 
chial region, 400 
Nystagmus 
vestibular, spaceflight experience effects 
on, 69 


(0) 
Obesity 
effects on respiratory muscle phenotype, 
in Zucker rat, 1347 
genetic, mouse model, modified control 
of breathing in, 716 
glucose tolerance and insulin sensitivity 
in, effects of weight loss and exer- 
cise training on, 318 
rat model, and glucose transport with 
exercise training, 1670 
Obstructive sleep apnea 
animal model, quantitative MRI of up- 
per airway muscles in, 1339 
apnea duration in, and topical airway 
anesthesia, 2618 
electrical stimulation of lingual muscles 
in, 643 
in infants and children, 2651 
pathophysiology, 1039 
rat model for, 2088 
Okadaic acid 
and Kc, channel activity in pulmonary 
vascular smooth muscle, 1264 


OKY-046 
effects on airway hyperresponsiveness 
in guinea pigs, after cigarette 
smoke-induced neurogenic inflam- 
mation, 2358 
Oligohydramnios 
prevention, in sheep, 2588 
Opioids 
agonists, in heat stroke, 2565 
thermoregulatory effects, 2565 
Organophosphate insecticide 
and lung afferent activity, 2604 
Orthostatic hypotension 
after spaceflight, 7, 686, 2134 
Osmolality 
plasma, effects on fluid and electrolyte 
regulatory hormonal response to 
exercise, 2386 
Osmoreceptors 
in nasal mucosa, and nasopulmonary 
bronchoconstrictor response, 1739 
Osteoblasts 
activities, in spaceflown rats, 164 
Otolith organs 
function, microgravity and, 50, 58, 69 
Oxidative stress 
bioindications of, in humans, 794 
in chronic obstructive pulmonary dis- 
ease, 2199 
in exercising muscle, vitamin E and, 
2379 
and pulmonary clearance in smokers, 
1071 
Oxygen 
see also Hyperoxia; Hypoxia; Reac- 
tive oxygen species 
arterial content, in sleep, at high alti- 
tude, 611 
arterial saturation, in sleep, at high al- 
titude, 611 
breathing, hypoxic ventilatory response 
after, 1627 
cerebral blood flow response to, 1084 
concentration, in microvasculature, 
measurement in vivo, 2297 
delivery 
effects of CPAP on, in hyperdynamic 
sepsis, 976 
in peripheral tissues, and oxygen con- 
sumption, 885 
end-tidal partial pressure of, and 
breath-to-breath variations in ven- 
tilation, 2274, 2287 
extraction 
in gut, of endotoxemic pigs, heteroge- 
neity of gut capillary transit times 
and, 885 
in peripheral tissues, heterogeneity of 
oxygen delivery and, 885 
gas exchange, mathematical modeling, 
985 
inspiratory fraction, effects on leg lac- 
tate release during exercise, 246 
in measurement of respiratory param- 
eters using sinusoidal forcing tech- 
nique, 998 
partial pressure of 
effects on carbon monoxide uptake by 
hemoglobin, in pig erythrocytes, 
1544 


in high-altitude natives living at sea 
level, 1605 

and oxygen content for stabilized 
bubbles in circulation, 500 





for respiratory gas analysis by sine- 
wave measurement, 985 
supply, decline during cuff ischemia, in 
human muscle, 1410 
supply-demand balance 
in peripheral tissues, 885 
plasma adenosine and, in fetus/neo- 
nate, 541 
therapy 
and oxygen content for stabilized 
bubbles in circulation, 500 
prevention of exercise-induced gluta- 
thione oxidation in chronic obstruc- 
tive pulmonary disease, 2199 
transport 
blood doping and, 252 
by stabilized bubbles in blood, 500 
Oxygenation 
alveolar, hypoxic pulmonary vasocon- 
striction and, 1535 
arterial, hypoxic pulmonary vasocon- 
striction and, 1535 
Oxygen consumption 
basal values, scattering in, 1035 (Let- 
ter) 
breath-by-breath measurement, errors 
in, 2495 
estimation, effects of heart rate and ac- 
tivity on, 1754 
fetal/neonatal, exogenous adenosine 
and, 541 
and gender differences in effects of dex- 
tromethorphan on ventilation, 1911 
in horses, during exercise, 1550 
localized, in working human muscle, 
1410 
maximal 
during exercise, in microgravity, 686 
with training, reduced training, and 
training cessation, 1162 
measurement, equipment validation for, 
2495 
in mouse EDL muscle injured by eccen- 
tric contraction, 2555 
in peripheral tissues, relationship to 
oxygen delivery, 885 
Oxygen free radicals, see also Reactive 
oxygen species 
in muscle response to endotoxin, 1370 
production, in response to loaded 
breathing, 1362 
Oxygen uptake 
during exercise 
in altitude natives, 2488 
coca chewing and, 1901 
evaluation in humans, 2674 
with hypoxia, 2500 
kinetics, 1379 
muscle fiber type and, 1642 
in pregnant and nonpregnant women, 
738 
maximal 
at high altitude, blood doping and, 
252 
during training, overtraining, and 
detraining, 2244 
during moderate-intensity exercise, 
1331 
muscle, and blood flow dynamics, at on- 
set of forearm exercise, 1619 
and muscle force-generating capacity, 
1891 
slow component of, 1642 
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Ozone 

absorption in lung, longitudinal distri- 
bution, 1651 

exposure response, gender differences 
in, 1651 

multiday exposure to, bioindications of, 
in humans, 794 

toxicity, in rats, 1691 


P 


Palmitate 
oxidation, during exercise, effect of 
training duration on, 2182 
Pancreas 
hormone secretion during exercise, argi- 
nine-induced, 2528 
Pd-porphyrin phosph 
quenching 
oxygen concentration measurement us- 
ing, 2297 
Peak expiratory flow rate 
in microgravity, 33 
Peripheral vascular disease 
exercise training in, effects on skeletal 
muscle histology and metabolism, 
780 
Permeability 
alveolocapillary, in smokers, 1071 
bronchovascular, furosemide effects on, 
2461 
capillary, at high altitude, 1917 
epithelial, and regional lung clearance, 
1143 
membrane, in airway, 491 
microvascular, pulmonary eosinophilia 
caused by Toxicara canis and, 1279 
oxidant-induced, in endothelial mono- 
layers, platelets and, 1701 
pleural mesothelial cell, shear stress 
and, 448 
vascular, at high altitude, 1917 
Pesticides 
and lung afferent activity, 2604 
pH 
in hepatic ischemia, in rats, in vivo, 
1395 
Pharyngeal constrictor muscle 
electromyography, during pulmonary 
edema, 1598 
Phenylalanine 
metabolism, in contracting skeletal 
muscle of cats, 1197 
Phenylbutazone 
effects in exercising horses, 312 
Phosphates 
intracellular, hepatic ischemia and, in 
rat liver, in vivo, 1395 
muscle, kinetics, in response to oxygen 
uptake, during moderate-intensity 
exercise, 1331 
Phosphatidylinositol 3-kinase 
and glucose transport in rat skeletal 
muscle, 1501 
Phosphocreatine 
kinetics, in response to oxygen uptake, 
during moderate-intensity exercise, 
1331 
Phosphofructokinase 
deficiency, pathophysiology, 1230 
Phosphoramidon 
effects on fetal pulmonary circulation, 
2481 





2729 





Phosph quenching 
oxygen concentration measurement us- 
ing, 2297 
Phrenic nerve 
motoneuron discharge, during sus- 
tained inspiratory resistive loading, 
2260 
Phrenic neurogram 
autoregressive spectral analysis of, dur- 
ing eupnea and gasping, 528, 530 
Placenta 
inhibitor of fetal nonshivering thermo- 
genesis in, 2393 
Plantaris muscle 
in endurance exercise-trained rats, 
overload-induced hypertrophy, and 
adaptations to endurance training, 
665 
of spaceflown rats, changes in, 123, 152 
Plasma 
extravasation, in cigarette smoke-in- 
duced neurogenic inflammation, 
2358 
osmolality, effects on fluid and electro- 
lyte regulatory hormonal response 
to exercise, 2386 
Plasma volume 
in altitude acclimatization, 636 
effects on fluid and electrolyte regula- 
tory hormonal response to exercise, 
2386 
in spaceflight, 98, 105 
Platelets 
and oxidant-induced permeability in 
endothelial monolayers, 1701 
Plethysmography 
body, measurement of thoracic gas vol- 
ume, 1007 
respiratory inductance, 470 
Whitney versus Dohn, 1418 
Polymorphonuclear cells, see Neutro- 
phils 
Positron emission tomography 
of cerebral blood flow, 596 
of cerebral glucose metabolism, 1355 
of human cerebral activity with increas- 
ing inspiratory force, 1295 
of regional cerebral blood flow, inspira- 
tory muscle resistive loading and, 
1295 
Postural sway 
and one-minute wave in body fluid vol- 
ume change, 459 
Posture 
upright, one-minute wave in fluid vol- 
ume change during, 459 
Potassium channels 
ATP-sensitive, and arteriolar reactivity 
in hamster cheek pouch, cigarette 
smoke extract and, 1996 
calcium-activated, regulation in pulmo- 
nary vascular smooth muscle, 1264 
and ventilatory muscle perfusion, 1455 
Potassium ions 
intracellular, muscle fatigue and, in 
frog, 679 
Pregnancy 
and fever, in rats, 1312 
ventilatory response to exercise in, 738 
Presyncope 
in spacefiown astronauts, 2134 
Preterm newborn 
respiratory distress syndrome in, sur- 
factant treatment effects, gesta- 
tional age and, 2517 
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Primates 
see also Rhesus monkey 
spaceflown, circadian rhythms in, 188 
Progesterone 
serum, and hypercapnic pressor re- 
sponse, 2142 
Prostacyclin 
pulmonary vasoconstrictor effects, in 
rats, 2595 
and pulmonary vasorelaxation, in new- 
born lambs, 2534, 2595 
Prostaglandin receptors 
PGHp, and vasomotor effects of smoke- 
less tobacco in oral mucosa, 225 
Prostaglandins 
PGDp, in lung lavage fluid in asthma, 
548 
PGE), central infusion, febrile response 
to, in pregnant rats, 1312 
PGE, and pulmonary vasorelaxation, 
in newborn lambs, 2534 
PGI, see Prostacyclin 
and developmental changes in endothe- 
lium-dependent relaxation of pul- 
monary arteries, 2013 
endothelium-derived, and ventilatory 
muscle perfusion, 1455 
and exercise hyperemia, in human fore- 
arm, 1516 
in hemodynamic response to exertion, 
in horses, 312 
in reactive hyperemia in human fore- 
arm, 1807 
in smoke-induced bronchoconstriction, 
2053 
Prostanoids 
and developmental changes in endothe- 
lium-dependent relaxation of pul- 
monary arteries, 2013 
in dry air-induced bronchoconstriction, 
1255 
in smoke-induced bronchoconstriction, 
2053 
Protein 
accumulation, in skeletal muscle hyper- 
trophy, 2509 
metabolism, muscle, in female swim- 
mers, 2034 
plasma 
loss, in altitude acclimatization, 636 
uptake into lymphatics, 2060 
synthesis, during spaceflight, 82 
turnover, during spaceflight, 82 
Protein kinases 
cGMP-dependent, a-isozyme, and Ke, 
channel activity in pulmonary vas- 
cular smooth muscle, 1264 
Protein phosphatase 
inhibition, and Kc, channel activity in 
pulmonary vascular smooth 
muscle, 1264 
Proteolysis 
exercise-induced, effect of B-hydroxy-B- 
methylbutyrate on, 2095 
Pseudoephedrine 
lack of ergogenic effects in exercise, 
2611 
Pulmonary arterial occlusion pres- 
sure 
response to exercise, in subjects with 
prior high-altitude pulmonary 
edema, 911 
Pulmonary arterial pressure 
response to exercise 
in horses, 312 
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in subjects with prior high-altitude 
pulmonary edema, 911 
telemetry monitoring of, in rats, 1027 
Pulmonary arteries 
blood flow, with progressive tension 
pneumothorax, 1664 
divergent responses to prostacyclin, in 
different animal species, 2595 
elastic laminae, alterations in hyperten- 
sive rats, 2147 
endothelium-dependent relaxation, de- 
velopmental changes in, 2013 
smooth muscle, calcium-activated po- 
tassium channels in, nitric oxide 
and, 1264 
Pulmonary circulation 
neonatal, prostaglandins and, 2534 
Pulmonary edema 
see also Lung, liquid 
alveolar fluid transport and, 830 
high-altitude, 1917 
IL-2-induced, 1730 
lung liquid clearance in, 810 
oxidant-induced, 1701 
terbutaline effects on, 1723 
upper airway and, 1598 
Pulmonary hypertension 
monocrotaline model of, in rats, telem- 
etry monitoring with, 1027 
persistent, of newborn, 2481 
Pulmonary vascular resistance 
eosinophilia and, 1279 
fetal, endothelin and, 2481 
in isolated canine lung, 2039 
Pulmonary vasculature 
connectivity matrix for, 2123 
hypoxic vasoconstriction 
effects on pulmonary gas exchange, 
1535 
endotoxin effects on, in isolated rat 
lung, 1316 
morphometry 
diameter-defined Strahler system for, 
2123 
in humans, 2123 
nitric oxide-dependent responses in 
newborn, chronic hypoxia and, 
2078 
series-parallel feature, vessel element 
versus vessel segment for, 2123 
Pyrogens 
endogenous versus exogenous, study in 
pregnant rats, 1312 


Q 
Quechua 
adaptation to hypoxia, study of, 1355 


R 


Ranolazine 
effects on oxidative substrate preference 
in epitrochlearis muscle, 905 
Rats 
bronchi, sensory nerve inhibitory sys- 
tem in, 260 
extensor digitorum longus muscle, re- 
generating, myosin heavy chain 
phenotype, endurance training and, 
2658 
obese SHHF/Mcc-fa®, glucose trans- 
port, exercise training and, 1670 
ozone toxicity in, 1691 
pregnant, febrile response to central 
PGE, in, 1312 


skeletal muscle, oxidative substrate 
preference, ranolazine and, 905 
spacefiown 
bone responses in, 164 
immunologic parameters in, 178 
lymphatic tissue in, 172 
p53 protein in skin cells of, 183 
skeletal muscle changes in, 123, 133, 
145, 152 
vertebral growth disturbance in, 156 
ventilation, effects of dextromethorphan 
on, gender differences in, 1911 
Zucker, see Zucker rat 
Reactive oxygen species 
see also Oxygen free radicals 
and calcium release from sarcoplasmic 
reticulum, in rat skeletal muscle, 
731 
detection, in circulating neutrophils, 
after exercise, 1213 
and exercise pressor reflex, 1207 
production 
in circulating neutrophils, after exer- 
cise, 1213 
in contracting skeletal muscle of cats, 
1197 
Recreation safety 
and wet-cold exposure during prolonged 
exercise, 1128 
Red blood cells, see Erythrocytes 
Rehydration 
potential role for glycerol in, 2523 
Renin-angiotensin system 
and hypertrophic adaptation of heart to 
physiological loads, 816 
and norepinephrine release during ex- 
ercise, 1138 
Reproductive function 
in male endurance athletes, 2627 
Respiration 
phrenic spectral analysis during, 530 
Respiratory control 
diabetic autonomic neuropathy and, 
1978 
in high-altitude natives living at sea 
level, 1605 
in humans, 1295, 1379 
interactions with metabolic rate and 
hypoxia, 521 
in sleep, 274, 282 
Respiratory cycle 
breath-to-breath relationships between 
variables in, 2287 
control of, in conscious humans, 1744 
drive, 1744 
chemical, 1744 
during hypoxia-induced roll-off, neu- 
ral nitric oxide synthase and, 2068 
Respiratory depression 
hypoxia-induced, energy deficiency in 
brain stem after, 1772 
Respiratory distress syndrome 
in preterm infant, surfactant treatment 
effects, gestational age and, 2517 
Respiratory failure 
during septic shock, 2415 
Respiratory impedance 
model study, 2399 
Respiratory instability 
mechanisms of, 2235 
Respiratory magnetometers 
calibration, 516 (Letter) 
Respiratory mechanics 
evaluation, optical reflectance motion 
analysis and, 2680 





impedance during flow limitation, 2399 
maximal expiratory flow, 2399 
Respiratory sensation 
nitrous oxide narcosis and, 1562 
Respiratory sinus arrhythmia 
neural and nonneural mechanisms in, 
at rest and during exercise, 556 
Respiratory volume 
estimation, calibration of respiratory 
magnetometers and Respitrace for, 
516 (Letter) 
Respitrace 
calibration, 516 (Letter) 
Retrovir, see Azidothymidine 
Rhesus macaque, see Rhesus monkey 
Rhesus monkey 
spaceflown 
bone mineralization in, 194 
circadian rhythms in, 188 
energy expenditure in, 201 
physiological research on, 186 
Rib cage 
geometry, in dogs, 1929 
human 
compliance, 437 
cross-sectional area, 437 
distortability, 437 
motion, and tidal volume responses dur- 
ing hypercapnia, 1528 
Running, see Exercise, endurance 


s 


Salbutamol 
effects on rat diaphragm contractility, 
1103 
Sarcomeres 
lesions, in spaceflown rats, 133 
relaxation, in hamster diaphragm, 858 
Sarcoplasmic reticulum 
calcium release from, hydrogen perox- 
ide and, in rat skeletal muscle, 731 
SBFI, see Sodium-binding benzofuran 
isophthalate 
Scalene muscle 
respiratory role of, 2436 
Season of year 
and prediction of barometric pressures 
at high altitude, 1850 
Selectins 
expression, on circulating PMN, during 
hyperdynamic endotoxemia, 341 
Semicircular canals 
signaling, spaceflight experience effects 
on, 69 
Sepsis 
see also Shock, septic 
gut oxygen extraction in, heterogeneity 
of gut capillary transit time and, 
885 
hyperdynamic, circulatory effects of con- 
tinuous positive airway pressure in, 
976 
Sex hormones 
in male endurance athletes, 2627 
Shear stress 
flow distribution and, linkage by endo- 
thelial cell dilatory pathways, 2105 
and pleural mesothelial cell permeabil- 
ity in culture, 448 
Sherpas 
adaptation to hypoxia, 1355 
Shivering 
for heat production during exercise, 
wet-cold exposure and, 1128 
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Shock 
hemorrhagic 
alveolar fluid transport in, in rats, 
830 
nitric oxide synthase inhibition in, 
107 


hyposmotic, for transient permeabiliza- 
tion of airway epithelium, 491 
septic 
inducible nitric oxide synthase gene 
expression in muscle and, 2415 
respiratory failure during, 2415 
urethan anesthesia and, in rats, 2304 
ventilatory muscle blood flow in, 1455 
Single photon emission computed to- 
mography 
of regional cerebral activation during 
dynamic handgrip, 1884 
of regional deposition of inhaled hygro- 
scopic aerosols, 375 
of regional ventilation and perfusion, in 
anesthetized paralyzed humans, 
1822 
Skin 
blood flow, baroreceptor control of, 2192 
interstitium, material transport out of, 
into initial lymphatics, 2060 
temperature 
effect on multifrequency bioelectrical 
impedance analysis, 838 
windchill and, 2666 
Skin cells 
of spaceflown rats, p53 protein accumu- 
lation in, 183 
Sleep 
airway resistance during, progressive 
changes in, 282 
breathing during 
in chronic mountain sickness, 611 
after laryngectomy, 274 
cerebral blood flow during, in chronic 
mountain sickness, 611 
onset, ventilation during, chemical and 
state effects on, 2235 
rapid eye movement, respiratory muscle 
activity in, in adult cats, 751 
Sleep apnea, see Obstructive sleep ap- 
nea 
Small for gestational age (SGA) new- 
born 
ventilatory responsiveness to hypoxia 
and hypercapnia, development, 
1555 
Smoke, environmental 
and rapidly adapting receptor responses 
to substance P, in young guinea 
pigs, 1715 
Smoke inhalation injury 
ventilation-perfusion alterations after, 
in sheep, 2250 
Smokeless tobacco 
and vasodilation in oral mucosa, 225 
Smoking 
and arteriolar reactivity, 1996 
bronchoconstriction induced by, caus- 
ative agents and thromboxane re- 
ceptors in, 2053 
effects on eicosanoids and lipocortin-1 in 
BAL fluid in asthma, 548 
neurogenic inflammation induced by, 
airway hyperresponsiveness after, 
thromboxane and, 2358 
and pulmonary clearance, 1071 
Snoring 
upper airway geometry during, 1190 
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Sodium-binding benzofuran isoph- 
thalate 
loading into epithelial cells, ATP-in- 
duced permeabilization and, 509 
Sodium ions 
intracellular 
hepatic ischemia and, in rat liver, in 
vivo, 1395 
measurement, 509 
muscle fatigue and, in frog, 679 
in isolated rat heart 
during cardioplegic arrest, 2696 
noninvasive monitoring of, 2696 
transport 
and catecholamine-induced alveolar 
fluid transport, 830 
improvement by glycerol, in rats, 
2523 
terbutaline effects on, 1723 
Sodium-potassium ATPase 
upregulation, in hyperoxic lung injury, 
1723 
Soft palate 
muscles, upper airway pressure oscilla- 
tions and, electromyographic find- 
ings, 1190 
Soleus muscle 
chronically non-weight-bearing, in hy- 
pophysectomized rats, interactive 
effect of GH or IGF-I and exercise 
on, 302 
in endurance exercise-trained rats 
blood supply, 619 
overload-induced hypertrophy, and 
adaptations to endurance training, 
665 
immobilized, in rats, cytochrome c 
mRNA, 1941 
of spaceflown rats, changes in, 123, 145 
Sonomicrometry 
of diaphragm, during exercise, in dogs, 586 
Spaceflight 
see also Microgravity 
cardiovascular response to exercise in, 
26, 686 
central venous pressure during, 19 
Cosmos 2044 mission, see Cosmos 2044 
mission 
Cosmos 2229 mission, see Cosmos 2229 
mission 
effects 
on bone, 156 
on immune function in rats, 178 
on manual control of roll tilt, 50 
on skeletal muscle, 123, 133, 145 
human spatial orientation in, 44 
metabolic accommodation to, 82 
orthostatic intolerance after, 7, 686 
perceptual responses to linear accelera- 
tion after, 58 
physiological effects of, 3, 186 
physiological research, 3, 186 
protein synthesis during, 82 
and rat erythroid parameters, 117 
red blood cell mass in, 98 
regulation of body fluid compartments 
during, 105 
vestibuloocular reflex changes in, 69 
Spacelab Life Sciences missions 
results from, 3 
SLS-1 
exercise performance study, 686 
forced expiration study, 33 
hematologic studies, 98 
rat skeletal muscle studies, 123, 133 
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Spacelab Life Sciences missions 
(continued ) 
SLS-2 
bone response studies, 156, 164 
exercise performance study, 686 
hematologic studies, 98, 117 
human neurovestibular studies, 44, 
50, 58, 69 
immune function study, 178 
lymphatic tissue study, 172 
p53 protein studies, 183 
rat skeletal muscle studies, 123, 133, 
145, 152 
Spacelab spacecraft 
as physiological laboratory, 3 
Space radiation 
effects in spaceflown rats, 183 
Space shuttle 
life sciences research on, see Spacelab 
Life Sciences missions 
Spatial orientation 
human, in spaceflight, 44, 50, 58, 69 
Spectroscopy 
atomic absorption, of intracellular so- 
dium, in hepatic ischemia, in rats, 
in vivo, 1395 
infrared, of dystrophic mdx mouse 
muscle, 2328 
near-infrared 
motor stimulation monitored by, 1174 
of oxidative rate in working human 
muscle, 1410 
nuclear magnetic resonance, see 
Nuclear magnetic resonance 
spectroscopy 
Sperm 
analysis, in male endurance athletes, 
2627 
Spirometry 
in microgravity, 33 
Splanchnic vascular bed 
perfusion, in hemorrhagic shock, nitric 
oxide synthase inhibition and, 707 
Spleen 
in spaceflown rats, 172, 178 
Sputum 
adhesion tension, and sputum clear- 
ance, 2690 
physical properties of, 2690 
surface properties of, 2690 
surface tension, measurement using 
ring distraction technique, 2690 
SQ-29548 
effects on smoke-induced bronchocon- 
striction, 2053 
and vasomotor effects of smokeless to- 
bacco in oral mucosa, 225 
Stable isotope tracers 
for analysis of molybdenum kinetics, in 
humans, 1404 
for evaluation of myocardial energy me- 
tabolism, 2115 
for evaluation of substrate turnover and 
oxidation during exercise, 2182 
for expired carbon dioxide, 1084 
for glucose oxidation during prolonged 
exercise, 1952 
for muscle protein metabolism in female 
swimmers, 2034 
Standard atmosphere 
and prediction of barometric pressures 
at high altitude, 1850 
Steroidogenesis 
hypoxia and, in rats, in vivo, 604 
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Stomach 
pressure within, 1111 
Strain 
effect on lung microstructure, 1792 
Strength training 
force-velocity relationship in, 2046 
Stress 
frictional 
in airway smooth muscle, 2703 
tissue, 2703 
gravitational, effects on lymphatic tis- 
sues in spaceflown rats, 172 
mechanical 
effects on elastic laminae of pulmo- 
nary arteries, 2147 
and postnatal lung growth, 1469, 
1471 
Stretch 
and lung growth in utero, 209 
Stroke volume 
adaptation to microgravity and, 686 
in exercise, estimation from asymptotic 
oxygen pulse, in humans, 2674 
response to exercise, in subjects with 
prior high-altitude pulmonary 
edema, 911 
Substance P 
effects on cholinergic contractions of 
bronchi, 260 
rapidly adapting receptor responses to, 
in young guinea pigs, environmen- 
tal tobacco smoke and, 1715 
Superoxide dismutase 
activity in skeletal muscle, effects of 
training on, 1484 
Superoxide radical 
detection 
chemiluminescence method, 1213 
nitro blue tetrazolium test for, 1213 
production, in circulating neutrophils, 
after exercise, 1213 
Surfactant 
inhibition by plasma, 2517 
Swallowing 
and breathing, coordination of, 1707 
Swimming 
see also Exercise 
capacity, in mice, adjustable swimming 
pool for evaluation of, 1843 
Sympathetic nerve activity 
muscle, and exercise, 1778 
Sympathetic nervous system 
and norepinephrine release during ex- 
ercise, 1138 
in response to pacing-induced heart fail- 
ure, in sinoaortic-denervated dogs, 
1855 
Syncope 
after spaceflight, 7 


T 


Tachykinins 
in cigarette smoke-induced neurogenic 
inflammation, and airway hyperre- 
sponsiveness, 2358 
in smoke-induced bronchoconstriction, 
2053 
Tactile sense 
effects on visual spatial orientation, in 
space, 44 
Tarui’s disease 
pathophysiology, 1230 


Telemetry 
for long-term measurement of blood 
pressure, validation of, 1012 
for monitoring pulmonary arterial pres- 
sure in rats, 1027 
Temperature, air 
and prediction of barometric pressures 
at high altitude, 1850 
and risk of frostbite, 2666 
Temperature, body 
see also Fever; Hyperthermia; Hypo- 
thermia 
circadian rhythm of, in spaceflown pri- 
mate, 188 
and leukocyte responses to endurance 
exercise, 822 
regulation, with wet-cold exposure in 
exercise, 1128 
and ventilation, in exercising humans, 
1249 
Temperature, brain 
circadian rhythm of, in spaceflown pri- 
mate, 188 
Temperature, environmental 
and pulmonary parameters in ozone 
toxicity in rat, 1691 
Temperature, esophageal 
during exercise, in humans, 1249 
Temperature, muscle 
during repetitive isometric exercise, in 
humans, 1323 
Temperature, skin 
effect on multifrequency bioelectrical 
impedance analysis, 838 
Temperature, tympanic membrane 
during exercise, in humans, 1249 
Tension pneumothorax 
progressive, blood flow changes with, 
1664 
Terbutaline 
and alveolar fluid resorption in hyper- 
oxic lung injury, 1723 
Tetracaine 
upper airway anesthesia with, and ap- 
nea duration in obstructive sleep 
apnea, 2618 
Theophylline 
effects on ovine fetal nonshivering ther- 
mogenesis, 2393 
Thermogenesis 
nonshivering, ovine fetal, adenosine 
and, 2393 
Thermoregulation 
and hypoxic hypometabolism, 521 
during recovery from anesthesia, in 
rats, 2547 
with wet-cold exposure in exercise, 1128 
Thiorphan 
effects on exercise-induced bronchocon- 
striction in asthma, 673 
Thoracic gas volume 
body plethysmography measurement of, 
1007 
Thromboxane 
TxBo, and airway hyperresponsiveness 
after cigarette smoke-induced neu- 
rogenic inflammation, 2358 
and endothelium-dependent relaxation 
of pulmonary arteries, 2013 
Thromboxane receptors 
TxA, 
in pulmonary artery, and divergent 
responses to prostacyclin in differ- 
ent animal species, 2595 





in smoke-induced bronchoconstric- 
tion, 2053 
and vasomotor effects of smokeless 
tobacco in oral mucosa, 225 
in pulmonary vasoconstrictor effects of 
prostacyclin, in rats, 2595 
Thymus 
in spaceflown rats, 172 
Tibetans 
see also Sherpas 
muscle ultrastructure and biochemistry 
in, 419 
nocturnal arterial oxygen saturation 
and arterial oxygen content in, 611 
Tibialis anterior muscle 
bupivacaine injection, and serum en- 
zyme activities, in rats, 876 
immobilized, in rats, cytochrome c 
mRNA, 1941 
of spaceflown rats, changes in, 123 
Tidal volume 
responses, during hypercapnia, 1528 
Tilt 
ability to sense and control, micrograv- 
ity and, 50 
Tingible bodies 
in spaceflown rats, 172 
Tobacco, see Smokeless tobacco; 
Smoking 
a-Tocopherol 
serum, and oxidant injury in humans, 
794 
Tongue 
hypoglossal motor system, develop- 
ment, 1039 
innervation, 1039 
neuroanatomy, 1039 
Total body water 
estimation, 838 
regulation, in spaceflight, 105 
Toxicara canis 
pulmonary eosinophilia caused by, air- 
way hyperresponsiveness with, 
1279 
Trachea 
extrathoracic, responses to COe, during 
apnea, 1184 
gas insufflation, distal effects, 1121 
Transcranial magnetic stimulation 
in motor cortex, 596 
Transferrin receptor 
serum, in high-altitude shift workers, 
846 
Transforming growth factor 
TGF-£, in skeletal muscle, response to 
exercise, 355 
Treadmill exercise, see Exercise, en- 
durance 
Tremors 
postanesthetic, elimination by thermal 
manipulations, 2547 
Triacylglycerol 
in skeletal muscle biopsy samples, vari- 
ability of, 1150 
Trigonoscelis gigas 
spaceflown, circadian rhythms in, 188 
Tryptophan 
in endurance athletes, 2644 
Tumor necrosis factor 
TNF-a 
LPS-stimulated release, urethan an- 
esthesia and, 2304 
production in spaceflown rats, 178 
TNF-£, production in spaceflown rats, 
178 
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Tumor-suppressor gene product 
p53, in spaceflown rats, 183 
Twitch gastric pressure 
with magnetic stimulation of abdominal 
muscle, 1477 


U 


Ultrasound 
determination of tendinous movement 
of human muscle, in vivo, 1430 
Upper extremity 
dynamic handgrip, regional cerebral 
activation during, 1884 
forearm 
blood vessels, in tennis players, endo- 
thelium-derived nitric oxide activ- 
ity in, 943 
dynamic exercise, hyperemia with, 
prostaglandins and, 1516 
exercise conditioning and sympa- 
thetic tone in, 1778 
oxygen uptake, dependence on blood 
flow dynamics at onset of exercise, 
1619 
reactive hyperemia, nitric oxide and 
prostaglandins in, 943 
Urethan 
prevention of lethal endotoxemia in 
rats, 2304 
Urine flow 
fetal, reduced, and amniotic fluid vol- 
ume preservation, 2588 


Vv 


Vagus nerve 
cardiac efferent activity, and respiratory 
sinus arrhythmia during exercise, 
556 
C-fiber afferents, in pulmonary chemo- 
reflex response to intravenous lac- 
tic acid, 2347, 2349 
hepatic, and pancreatic hormone secre- 
tion during exercise, 2528 
Vascular endothelial growth factor 
in skeletal muscie, response to exercise, 
355 
Vascular permeability 
at high altitude, 1917 
Vasoactive intestinal polypeptide 
modulation of exercise-induced broncho- 
constriction in asthma, 673 
Vasoconstriction 
hyperthermia-induced, in guinea pigs, 
2565 
inadequacy, after spaceflight, 7 
Vasodilation 
cold-induced, 2666 
endothelium-dependent, in oral mucosa, 
smokeless tobacco and, 225 
hypoxic, in diaphragm, nitric oxide and, 
1633 
in response to exercise, in patients with 
heart failure, 2571 
Vasopressin 
response to exercise, effects of plasma 
volume and osmolality on, 2386 
Vastus intermedius muscle 
of spaceflown rats, changes in, 123 
Vection 
in space, 44 
Venous occlusion 
plethysmography in, Whitney versus 
Dohn, 1418 
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Ventilation 
constant power spectrum, 2274, 2287 
convection-dependent inhomogeneities, 
in steers, 957 
distribution, multiple-breath washout 
and washin studies, in steers, 957 
effects of dextromethorphan on, gender 
differences in, 1911 
effects of isocapnic hypoxia on, 866 
during exercise, in pregnant and non- 
pregnant women, 738 
in genetically obese (ob/ob) mice, 716 
in high-altitude natives living at sea 
level, 1605 
hypoxic depression of 
see also Hypoxia, ventilatory re- 
sponse to 
carotid body drive and, 556 
maximal, abdominal muscle fatigue af- 
ter, in humans, 1477 
in microgravity, 33 
regional 
in anesthetized paralyzed humans, 
1822 
in statically and dynamically hyper- 
inflated dogs, 1815 
response 
to hypercapnia, developmental pat- 
tern of, 1033 (Letter) 
to hypoxia, developmental pattern of, 
1033 (Letter) 
during sleep, 274, 282 
during sleep onset, chemical and state 
effects on, 2235 
state-space model, 2274 
statistical variations in, 2274 
time-series models, 2274, 2287 
Ventilation-perfusion distribution 
alterations after smoke inhalation in- 
jury, in sheep, 2250 
in anesthetized paralyzed humans, 


correlation to atelectasis, in anesthe- 
tized paralyzed humans, 1822 
exercise-induced mismatch, in subjects 
with prior high-altitude pulmonary 
edema, 922 
Ventilatory control 
developmental pattern of, 1033 (Letter) 
in exercising humans, 1249 
nitric oxide in, 2068 
Ventilatory failure 
temporal relationships of pump failure 
and diaphragm fatigue with, 238 
Ventilatory muscles, see Muscle, respi- 
ratory 
Vertebrae 
in spacefiown rats 
cell culture studies, 164 
growth, 156 
histology, 164 
Vestibular function 
human 
see also Otolith organs 
in spaceflight, 44, 69 
Vestibuloocular reflex 
changes, in orbital and parabolic flight, 
69 
velocity storage component, spaceflight 
experience and, 69 
Vitamin E 
deprivation, and exercise induction of 
HSP70, 2379 
and pulmonary clearance in smokers, 
1071 
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WwW 


Water 
see also Total body water 
absorption, improvement by glycerol, in 
rats, 2523 
extracellular 
estimation, 838 
measurement, bromide dilution tech- 
nique, 653 
loss, evaporative, during hyperpnea, 
1255, 2461 
respiratory, analysis of, 2115 
Water, doubly labeled 
for daily physical activity assessment, 
comparison with movement regis- 
tration, 1019 
in measurement of energy expenditure 
at extreme altitude, 1306 
in spaceflown primate, 201 
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Weightlessness 
bone responses to, in rats, 164 
and central venous pressure, in hu- 
mans, 408 
effects, on spaceflown rhesus monkey, 


and energy expenditure, in spaceflown 
primate, 201 
and musculoskeletal flexibility, 724 
rat model, see Hindlimb non-weight 
bearing 
of spaceflight 
see also Microgravity 
physiological effects of, 3 
Weight training 
force-velocity relationship in, 2046 
muscle hypertrophy, hyperplasia, and 
capillary density after, 2004 
Windchill 
and risk of tissue freezing, 2666 


Wortmannin 
effects on glucose uptake and transport 
in rat skeletal muscle, 1501 


x 


Xanthine oxidase 
activity, after intestinal ischemia/reper- 
fusion, 2456 


Z 


Zero gravity, see Microgravity; Space- 
flight 
Zucker rat 
respiratory muscle phenotype in, 
effects of aging and obesity on, 
1347 
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